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Powerful. 


DPU card with error-correcting 
memory and controller cards 


68000-Powered for tomorrow 


Once again you get a big stride forward with Cromemco. 

This time it's our new ӘРІ) Dual Processor Unit. It gives 
enormous power to Cromemco computer systems such as 
our System One shown here. 


Compares with mainframes 
With the new DPU you get the almost unbelievably 
powerful 68000 processor and its 32-bit data-handling 
capabilities combined with its 16 Megabyte address space. 
In other words with the System One/DPU combination 
you get a small machine that's the equal of superminis and 
mainframes in some areas. 


8-Bit and 68000 software 
The dual part of the DPU refers to its on-board Z-80A 
processor. With this you have access to existing CP/M" 
software. 


But besides being compatible with this wealth of existing 
8-bit software, the System One/DPU has available a whole 
family of new 68000 system software. This includes a wide 
range of high-level software such as our 68000 Assembler, 
FORTRAN 77, Pascal, BASIC, COBOL, and C. 

Beyond all this there's a version for the 68000 of our 
widely admired CROMIXt Operating System. It’s like 
UNIXt but has even more features and gives multi-tasking 
and multi-user capability. In fact, one or more users can run 
on the 2-80А processor while others are running on the 
68000. Switching between the 2-80А and 68000 is auto- 
matically controlled. 

The System One itself is a bus-orlented machine that has 
options for color graphics, for 390K or 780K of floppy 
storage, a 5 MB hard disk option, communications capabil- 
ity, and multi-processor capability using our 1/O processor 
card, 


System One CS-1H 


Highly expandable 

With the System One/DPU combination, you get 
tremendous expandability, Right now you can have up to 2 
MB of RAM storage. You get this with our new Memory 
Storage cards and our Memory Controller. The Controller 
fully supports the 16 MB storage space of the 68000, allow- 
ing you vast future expansion capability. | 

Further, the memory has built-in error detection and 
correction, a feature normally found only in much more 
costly systems. 

Present customers can field-upgrade their Cromemco 
systems to use the DPU and still be able to run their present 
software using the Z-80A on the DPU. It's one more 


Powerful new mi 
Powerful software. 
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instance of Cromemco's policy of providing obsolescence 
insurance for Cromemco users. 
Low priced 

With all this performance you might not be ready for the 
low price we're talking about. With 256K of RAM and 780K 
of floppy storage, the price of the System One/DPU is only 
$5495. That's hard to beat. 

So contact your rep now. He'll fill you in on the many 
more features that this outstanding and powerful machine 
offers. 

"CP/M is а trademark of Digital 


Research 
TCROMIX іа trademark of Стотитпоо, ne. 
TUNIX i а trademark of Bell Telephone Laboratories 
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Circle 156 on Inquiry card. 
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The above diagram shows in a func- 
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully, It could be well 
worth your while. 


These are all cards that plug into our 


5-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
MULTI-PROCESSING AND 
INTELLIGENT 1/0 


The range of capabilities and versatility - 


you can draw upon is enormous. 

In processors, for example, you have a 
choice of CPU's САЛЕ our lethal 
useful new I/O Processor. This can be 


used as a ved processor to do off-line , 


process essing, and to form 
есен” ЧО. i opens the door to a 
whole new group of applications and 
tasks, Ask us about it. 
HIGH RESOLUTION 
COLOR GRAPHICS 
Again, you can have beautiful high- 
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 
a resolution at least equal to quality 
broadcast-TV pictures. 
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You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two-port RAMs which allow 
high-speed "color graphics. 


LOTS OF STORAGE 

These days you often want lots of disk 
storage. So you can select from our disk 
controller card which will operate our 5” 
and 8" floppy disk drives (up to 1.2 
megabytes), Or select our WDI interface 
to operate our 11-megabyte hard disk 
drives. 

POWERFUL SOFTWARE AND 

PERIPHERAL SUPPORT 

There's much more yet you can do 

vie) үм cards. And, of course, there's ап 
; to put them to work In our 8-, 

12. 21- slot card cages. Our Р<8 
кет Ару makes it simple to get the 
system into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 
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What Cromemco computer card 
capability can do for you 


with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others, There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter- 
minals, printers, color monitors and disk 

There is even more capability than 
we're able to describe here. 

NOW AT HALL-MARK 
AND KIERULFF 

For your ronvenience Cromemco 
products are now available at Hall-Mark 
Electronics and Kierulff Electronics. Con- 
tact these national distributors for im- 
mediate product delivery. 


CROMEMCO COMPUTER CARDS 
е PROCESSORS — 4 MHz 2-80 A CPU, single card 

computer, I/O processor * MEMORY — upto 64K 
including special 48K and 16K two-port RAMS and 
out very well known BYTESAVERS* with PROM 
programming capability « HIGH RESOLUTION 
COLOR GRAPHICS — aur 501 offers up to 754 x 
482 pixel resolution. а GENERAL PURPOSE IN- 
TERFACES—QUADART four-channel serial com- 
munications, TU-ART two-channel parallel and 
Aca pee senal, SPIO 8-роп parallel, 4PIO 

4-port isolated parallel, D+ 7A 7-channel D/A and 

D converter, printer interface, floppy disk con- 

troller with R5-232 interface and system 
diagnostics, wire-wrap and extender cards for your 
development work. 
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Tomorrow's computers today 
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In This Issue 
Video games are taking the country by storm. They provide thousands of 
youngsters and adults alike with hours of exciting play. Their attraction Forms 
a complex web of challenge, high-speed action, and intrigue. Video games 
offer a temporary alternative to workaday problems and worries. And, as 
Robert Tinney's cover suggests, they transport you into another world. 
Swiftly moving out of the arcades and into the homes, video games for 
microcomputers have grown into a booming industry of their own. In keeping 
with this national game wave and the playful spirit of the holiday season, we 
have put together a section devoted exclusively to games (see page 83). Game 
Plan 1982 inciudes "The Coinless Arcade—Rediscovered" by Pamela Clark 
and Gregg Williams; reviews of four games in BYTE's new Game Grid; the 
first- and second-place Game Contest Winners, "Cosmic Conquest" by Alan 
Sartori-Angus and "Charge!" by C. Anthony Ray, respectively; an article by 
Chris Crawford of Atari on "Design Techniques and ideals for Computer 
Games," a quiz called "Board to Death" that will test your skill in recognizing 
printed-circuit boards; and more. We have our first annual update of the BYTE 
Cumulative Index. We present the second part of Steve Ciarcia's three-part ar- 
ticle "Build the Circuit Cellar MPX-14 Computer System." Gregg Williams 
describes "Lotus Development Corporation's 1-2-3." And we have Jerry 
Pournelle's User's Column plus our regular features and reviews. 
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The system builder's best choice 
for color graphics is a С55000 
color system from SCION, Its basic 
component із MicroAngelo, the 
single board graphics display 
computer that has revolutionized 
monochrome display capability 
with low cost 519x480 pixel 
graphics resolution and 40 line 
by B5 character text capacity. 
When MicroAngelo boards are combined, they e create 
high resolution color graphics that have a unique ad- 
yantage. The displayed image is a combination of 
transparencies. So you can add, modify or delete 
images by transparency rather than as an entire image. 


SCION's Series CS5000 builds an image with up to 8 bit 
planes, each generated by a MicroAngelo board. You 
select the assignment of those bit planes to transpar- 
encies. Each transparency can display 9" -1 colors where 
nis the number of bit planes ituses...9 bit planes would 
make a three color transparency, 8 bit planes would 
make a 955 color transparency. Once each transparency 
has been defined, your host can work with it inde- 
pendently, generating and modifying its graphics and 
text without interacting with the others. The indepen- 
dent transparencies are combined by the Color Mixer 
board which also assigns one of 16.8 million possible 
colors to each color of each transparency. 
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your computer talks to the SCION 
Color System in SCREENWARE™ 
SCION's hish level display firm- 
ware language. SCREENWARE 
commands are used by the com- 
puter in each MicroAngelo bit 
plane to generate graphics and 
text primitives. User interface is 
made simple with prompted sys- 
tem set-up using SCION's ColorPak. 


" MicreAngelo based color graphics systems are easy to 


use, Just plug the boards into your Multibus or 5-100 
host. Or usethe freestanding work station configuration 
with its RS-239 interface. In each case, you get high reso- 
lution color graphics for such a low price you can't 
afford to design your own. 


Think SCION for your graphics display needs. 
Think MicroAngelo. Call us at (703) 476-6100. 


бушат shown is a Model CS50505. 
“А Irademark at Intel Corp. 


if the image is important. 
12310 Pinecrest Rd./Reston, VA 22091 
(703) 476-6100 TWX: 710-833-0684 


Circle 510 on inquiry card tor Mullibus Information, Circle 511 on inquiry card for 8-100 Information, Circle 512 on inquiry card for reprasentative to call. 
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MAINTAIN 
PROJECT CONTROL 
WITH 
MILESTONE” 


$= 


Put your microcomputer 
to work... 


Аз a project manager, you know the 
value of caretul planning. An oversight 
hera, a miscalculation there, and in no 
lima, you could be in alot of trouble, 


Now, thanks to MILESTONE, its easy 
to obtain and keep complete project 
control. 


MILESTONE is an easy-to-use compu- 
ter program that puts your desklop 
microcomputer tó work using the same 
proven "critical path" techniques pre- 
viously avallable only on big. ехреп- 
зіме computers. Now, regardless of 
your type of project, you can plan and 
coniro! manpower, dollars and time - 
with MILESTONE 


The price is $285. ($395. for the GP/M- 
B6 version.) Manual alone is $30. 
Requires SOK ВАМ and CP/M, CP/M-86 or UCSD 
Pascal Speciy 8060/85, 290. BOBS or UCSD vër- 
sion Formats 5^ wingle density IBM soft-sectorad. 
5%" NorthStar DO, Micropolis Mod t. SuparGraun 
3.0, Apple H with СР/М, 5s" and В" Xeron 820. ІВМ 
Persona) Computer with CP/M-B8 and ІВМ Dis- 
play Writer with СР/М-Ә6 


See your computer dealer tor 
details or contact us directly. 
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DIGITAL MARKETING” 


DIGITAL MARKETING CORPORATION 
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Editorial 


The Play’s the Thing 


Pamela Clark, Technical Editor 


Each year, we mark December's arrival by the visions of toys and games 
that fill store windows, newspaper ads, television screens, and, of course, 
children's heads. And each year, many of us remain aloof, choosing instead to 
concentrate our energies on work. At least that was the case until 1982. 

This year, not only the children are thinking about games, reading about 
games, talking about games, buying games, and even playing games, Prime- 
time television documentaries focus on the game invasion and its origins. 
Communities around the country picket arcade parlors in an attempt to keep 
the young from electronic clutches. Video-game commercials appear almost as 
frequently as pitches for laundry detergent. Games magazines fill the racks at 
supermarkets. Will 1982 be remembered as the Year the Games Got Us? 


What's the Attraction? 

Accompanying this newfound passion for arcade games is the inevitable 
quest to understand their fascination. Theories abound: games provide tension 
release, an escape from reality, and a techno-mystical high, to name a few. In 
addition to sounding vaguely like claims for snake oil, these explanations ig- 
nore the fundamental relationship of people and play, As John Huzinga writes 
in Homo Ludens (man as the player), "We play and know that we play, so we 
must be more than rational! beings, for play is irrational.” 

Play, of course, is nothing new. Throughout history people have played 
games, sometimes with great abandon but more often furtively, as if playing is 
something we shouldn't admit we do, much less enjoy. Perhaps this very am- 
bivalence has relegated the activity to the young. Most adults have done little 
more than smile wistfully at youth's antics before resuming more serious ac- 
tivities. The microcomputer, however, gives play an aura of respectability and 
therefore makes games playing an acceptable adult pastime. 


Suitable for Gaming 

Although the microcomputer can do many things, it is uniquely suited to 
game playing. For many of us, it represents a mature approach to play in the 
privacy of our homes. A variety of skill levels, a large selection of games, and 
the ability to be programmed to a vow of silence make the machine a perfect 
play companion. Ít spares us the dilemma of finding worthy opponents and 
the anguish of having our pet strategies revealed to friends and relatives. And 
because we play in private, no one need ever discover our secret passion. 

For better or for worse, many of us equate a fondness for arcade games with 
a craven longing for the National Enquirer—a weakness we shouldn't admit to 
in polite company. But that attitude is changing. Those of us who want to game 
without shame may soon find strength in numbers. As more people own 
microcomputers, the ranks of game players multiply. In fact, playing games 
could become a worldwide pastime. After all, if robots do all the work, we'll 
need something to do. 


We’re Expanding Your 
Personal Computer . 
With Reliable Hard-Line Thinking 


Let's cut through all the "compu-babble" about hard-disk systems with some hard-line 
thinking. 


If you own an IBM-PC*, Apple |І" or TRS-80° Model Ill, and want to expand to a hard-disk 
system, you want some fairly basic things from Winchester technology: 
* More storage capacity than your present 
system 
* Faster retrieval and storage of information 
* Accurate processing with reliable hardware and 
software 
PERCOM DATA was pioneering critical, reliable data separation functions for micro 
systems long before many of today's companies even began. PERCOM DATA 's solid 
industry reputation is your promise of hard-disk performance, from a drive with speci- 
fications equal to or superior to your own system. 


PERCOM DATA 5'4 inch PHD's'" are your easy, hard-line answer. These units are 
available in 5, 10, 15 and 30 megabyte models. The First Drive unit has a micro- 
processor-based drive controller, permitting you to add up to 3 more hard-disk PHD's. 
And PHD series prices are more than competitive, whether your system is an IBM-PC, 
Apple 11, or TRS-80 Model Ill. 


So, if you're ready to expand your ЕТ do it with PERCOM DATA's PHD. Our 


hard-line thinking of more than half à decade means you get a reliable, high-quality 
PERCOM DATA peripheral, backed bý the PERCOM DATA Performance Promise. 


Take a hard-line of your own today! Call one of our Sales Consultants for more 
information and specifications or for the name of your close-by PERCOM DATA Dealer. 


PERCOM DATA's Hard-Line Hotline is 1-800-527-1222 


PERGOM ПАТА 


Se BP АІ ы" NW 
Expanding Your Peripheral Vision 
DRIVES * NETWORKS * SOFTWARE 


11220 Pagemill Road Dallas, Texas 75243 (214) 340-7081 
1-800-527-1222 


"IBM is a registered trademark o! International Business Machines 
PE is a registered trademark o! Apple Computer, Inc 
"ТН5-80 is a registered trademark of Tandy Radio Shack Corporation 


The Best 


In Price, 


selection and Delivery 


Call Now 
TOLL FREE 


800-368-3404 


(In VA, Call Collect 703-237-8695) 


AMPEX*INTERTEC* TEXAS INSTRUMENTS*GENERAL DATA | 


COMM. * ANDERSON JACOBSON*C, ITOH*QUME » BEEHIVE“ 


INTERTEC SUPERBRAIN II 
Бак DD" . ONLY 51895 
Бак QD" ONLY $2295 
64K SD* (96TPI) ONLY $2695 
"(includes M/Sot! BASIC) 
DD5-10M 
(Hard Disk)" 
DYNABYTE ............ Catl 
NEC 

$2196 


7715 Call lor Special Price 
7730 $2196 
7720 Call lor Special Price 
7725 Call for Special Price 
Std, Forms Tractor $ 200 
3510 $1390 
3510EX . Call for Spacial Price 
52835. 144.24. 61385 
DATASOUTH Cali 
DIABLO &30-R102 $1995 
630-9110 . 51795 
830-R153* 51745 


"(lor IBM Р.С, Appia іі, TRS-80) 
Cel 


B20-SPI 51149 
QUM 
Sprint 9/45 ROFP , $1795 
Sptint 9/55 ROFP $2120 
Sprint 9/55 ROFP 

Exp. Mem. , ,52186 
Sprint 9/55 ROLP 

Exp. Mer. $2095 
Sprint 11/40-130 , Call 
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The Game's the Same 

In 1982, few games broke new ground in either design 
or format. Regrettably, the trend toward uniformity may 
continue to be characteristic of computer gaming. There 
are two primary reasons for this: commercial marketing 
trends and the design imbalance of most games. 

The microcomputer game industry is subject to the 
same forces that shape other industries, the primary one 
being to make money. If the public really likes an idea, it 
is milked for all it's worth, and numerous clones of a dif- 
ferent color soon crowd the shelves, That is, until the 
public stops buying or something better comes along. 
Companies who believe that microcomputer games are 
the hula hoop of the 1980s only want to play Quick Pro- 
fit. And when companies measure their success by 
quarters (both the calendar and coin variety), designing 
innovative games is low on the list of priorities, 

Microcomputer games are now part of the mammoth 
entertainment industry that focuses on your play time 
and how much you will spend on it. Companies view 
games in terms of their knock-off potential, the same 
trend that affects television and movies. Look at Raiders 
of the Lost Ark, Tales of the Gold Monkey, and Pit- 
fall—the movie, the TV show, and the game. 

Ironically, in industry's rush to respond to demand, the 
original creative concept always seems to get copied 
rather than improved, Just as the birth of the microcom- 
puter spawned a seemingly endless succession of similar 
machines, the instant popularity of video games will 
beget generations of imitative software. While the in- 
dustry isn't totally saturated with look-alikes, this year 
has seen more money poured into promotion and adver- 
tising than into developing new and innovative games. 


The Limits of Game Design 

The second reason for uniformity, the design im- 
balance of games, has to do with the background of com- 
puter game designers. Most of the current designers ac- 
quired their computer skills before they began tinkering 
with games. Their games still reflect that orientation; 
they make the game fit the machine. Thus the microcom- 
puter severely limits game design. Ideally, a computer 
game is composed of the same elements as any other 
вате: the players’ roles, the setting, and the plot (the se- 
quence of events and their consequences). For believable 
roles, designers apply an extensive knowledge of beha- 
vior. For engaging settings, they draw on their imagina- 
tion and experience. By combining these elements with a 
suitable plot, a designer can create a particular mood. 

Unfortunately, in many computer games, some 
elements are not as well developed as others. Because the 
plot can easily be reduced to a series of numbers and in- 
structions, it is well suited to the microcomputer . Thus 
most computer game designers manipulate the plot rather 
than the roles or setting. Consider the following sequence 


Circle 47 on inquiry card. esi 


L 
LES 
ы 
# 
е 
i 
Б 
i 
LI 
J 
[ S 1 i „м 


i Climbyourown mountains withthe 
-» ATHENA I” Computer 


| s Small (33&8" x 1178" x 1412") 
| » Battery Powered ” 
| « Truly Portable (15 d 
^. . » Typewriter Style Keyboard 

У Four Line by 80 Character Liquid Crystal D 
2200» CP/M” Operating System 
2222. Network Capability (up to 15 units) 
ie b gri for Future Expansion 
y i (2:5 Mhz NSC-800) 


| е”. L4 >й 
ia Thie iF TT Ла 
мим | 


NEVADA 


FORTRAN 
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of events: if Player A fires the laser pistol and hits the 
alien, the score will increase by 1000 and the sky will fill 
with swarms of attacking spaceships. (Quick: how many 
of you have already translated this into the appropriate 
code?) Programming a computer to keep a record of 
events and generate consequences is clearly easier than 
creating a complex integration that incorporates roles 
and settings. If you experience déjà vu while playing a 
video game, it's because, underneath the colors and 
sounds, most computer games are just the same old for- 
mulas. Creating games with a balance of roles, setting, 
and plot may require the skills of designers who 
discovered games before computers, 


Brave New Games 

One way to balance the elements of game design is to 
approach the microcomputer as part of an overall 
system, incorporating videodiscs and holography to 
create your own game, You might, for example, become 
the hera of a life-size battlefield projected an the walls of 
your playroom. All you'd have to do is select the video- 
disc with the appropriate scenery and push the holo- 
graphy function key. When you tired of battling in one 
location, you could choose another: capture the Eiffel 
Tower in Paris, run with the Cossacks on a vast Tibetan 
plain, or engage in a warp-drive duel in another galaxy. 

Similarly, if you find a game design you really enjoy, 
you can personalize it; descending aliens could become 
gypsy moths, next-door neighbors, ring-around-the- 
collar, or whatever nemesis you want to blast away at, In 
fact, if you use the microcomputer as a game-generating 
machine, you can create your very own game world. 
First determine the size of your visual display, from one 
screen to six—which would fill the room with pulsating 
scenery. Route the sound through strategically located 
speakers and select your setting—30,000 ас, a couple of 
light-years down the road, or anywhere in between. 
Decide whether your player image will be a projection of 
yourself or a symbolic playing token you create. If you 
like, the game machine can compute your handicap based 
on an algorithm of your previous experience and your 
present mental and physical condition. After a few 
moments you'd have a game to call your own. 

The computer's ability to communicate means that you 
can even share your game with a worldwide contingent 
of players. As we communicate through play, microcom- 
puter gaming could become the Esperanto of the future. 
The possibilities are endless if we strive to make the 
microcomputer a game machine instead of just making 
more games for the microcomputer. 

Where does that leave us? This hasn't been a banner 
year for innovation, but during 1982 lots of us finally 
went public playing games. That event alone may have 
more influence on the look of future games than any 
technological breakthrough, marketing strategy, or 
designer's revelation. 
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This is what the pros have said 
about Perfect Writer: 


“Perfect Writer lives up to its name... It would be my 
choice for a word processor in my home" 
John Ford, Infoworld 


“Тһе company is stamping a giant footprint in the 
market with an aggressive advertising campaign — and 
with a program t at delivers what the ads promise .. 
Perfect Writer will likely be the tool | use to construct 
future documents: 

Dona Z. Мейасһ, Interface Age 


“It does things I've seen nowhere else’ 
James Fallows, Atlantic Monthly 


“Capabilities like those in Wangwriter and other 
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Writer. Fully integrated with 
Perfect Writer. 
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Osborne, Sharp, Superbrain, Televideo, (in California 415 - 644-3001} 
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Logo Draws 
Enthuslastic Responses 


Congratulations on the August 1982 
BYTE theme issue describing Logo, a most 
interesting language and computer-based 
learning environment. 

Daniel Watt's excellent article, "Logo in 
the Schools” {page 116), as well as others 
in that issue, states that the Logo environ- 
ment improves a student's learning abili- 
ty. But from the research presented in 
BYTE, it is not clear that Logo, per se, is 
really the panacea its enthusiastic spon- 
sors claim it to be. 

Many factors influence a student's abili- 
ty to learn and a teacher's ability to 
evaluate student performance. Increased 
training of the teachers, increased time 
spent individually with students, greater 
availability of modern equipment, spe- 
cial-interest group meetings after school 
and on weekends, and the special recogni- 
tion that a child gets for being part of the 
study may have had a greater impact than 
that of Logo. 

That the student knows that he or she is 
participating in a study can skew the test 
results tremendously. This problem was 
demonstrated long ago in psychological 
research and is known as the “Hawthorne 
effect.” 

The Edinburgh study (page 117) showed 
that the quantitative improvement in 
mathematical skills was small, while the 
teachers perceived the students to have 
better reasoning abilities. In this case, it 
appears that the outcome of the test was 
influenced by what the teachers expected 
to find. 

If teachers think that Logo-based educa- 
tion is good for the students, then they 
will tend to find mostly positive results. 
Nicknamed the “Rosenthal effect,” this 
problem has also been called a self-ful- 
filling prophecy. 

The notion of a self-fulfilling prophecy 
applies to students as well, Children 
branded as “below average" often per- 
form at a low level because they lack the 
confidence to succeed. When they are spe- 
cially selected for a research study, they 
are labeled as someone unique. That 
label, in turn, becomes a self-fulfilling 
prophecy, giving them the impetus to suc- 
ceed because someone expects them to. 

The solution is to conduct a double- 
blind experiment. The person who evalu- 
ates student ability should have no knowl- 
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| edge whatsoever of the experimental con- 


ditions applied to the student groups. 

Education is a system with many sub- 
parts; Logo is only one part of that system 
and is merely the catalyst for all the other 
factors. Logo solves the problems associ- 
ated with the computer (e.g., Logo is 
highly interactive and more user-friendly 
than previous systems). But Logo research 
projects seem to ignore all other influen- 
tial forces. 

When Logo systems go into the field, 
will classes be small enough for individual 
instruction] How many teachers will be 
given additional instruction and training 
in the use of Logo? Will funding be pro- 
vided for teachers to supervise after-hours 
special-interest groups? Will schools really 
have enough machines to make Logo use 
meaningful? (Even if Apple donates a 
computer to every school, one computer 
per school doesn't provide much machine 
time for each student.) 

Like the researchers, I also believe that 
the use of Logo systems will have a posi- 
tive effect on learning ability. But more 
thorough research than that reviewed in 
BYTE must be done before we Logo-ize all 
of our schools. 


Edward Mitchell, Software Development 
Engineer 

720-A Independence Ave. 

Mountain View, CA 94040 


І read with interest the Logo articles іп 
the August BYTE. I would, however, like 
to make two observations. First, the claim 
that modern program-language designers 
advocate the use of data typing in order to 
(1) discourage the use of a single variable 
for various purposes (see page 174 of 
Brian Harvey's "Why Logo?) and (2) to 
simplify the work of a compiler (see page 
88 of "Harold Abelson's "A Beginner's 
Guide to Logo") are not quite accurate. 

It is true that these goals can be attained 
by typing variables and declaring all vari- 
ables used; however, the major gain is 
that the information required for a precise 
understanding of a program from its text 


| is made available. A data type is a set of 


values and a group of operations; a vari- 
able is a named object declared to be of 
some type. À variable can have as value 
any element of the set of values of its 
declared type, and the operations of that 
type are the only ones that may be applied 
to the variable. Thus, the declaration 


var i: integer 


in Pascal supplies the following informa- 
tion: the program will be using a variable 
named "i," the values it may take on are in 
the range —maxint to +maxint, and the 
only operations that may be applied to "i" 
are the arithmetic, comparison, and eval- 
uation operations defined for integers in 
the Pascal-language definition. The gain is 
less in automatic compiler checking than 
in the increase of human understand- 
ability of a program. 

This brings up my second point about 
Logo: it appears to be an excellent tool for 
the sorts of exploratory learning for which 
it was intended. In my opinion, however, 
it is totally inadequate as a medium for 
the development of certifiable product 
software which efficiently uses the re- 
sources of a machine to perform a com- 
putational task. In particular, the system 
does not lend itself to the development of 
large software systems by a group of soft- 
ware engineers; note that this is precisely 
the situation in which complete accurate 
information about the structure of the 
software and its functional and perfor- 
mance properties must be available to per- 
sonnel other than the original developer. ! 
suspect that Logo vendors would not 
want to develop, modify, and maintain 
the Logo processor software (interpreter, 
editor, I/O routines, etc.) in Logo. The 
development and maintenance of soft- 
ware products should be an engineering 
rather than an experimental enterprise; 
Logo was designed for experimental 
rather than engineering use. 


Bill Wood 
St. Louis Park, MN 55426 


I would like to make a few comments 
on Daniel Watt's article "Logo in the 
Schools.” It only reinforces my belief that 
schools are not the best place to educate 
children. 

Several points brought forth in Watt's 
discussion of the Brookline Logo project 
(page 120) deserve special emphasis. ‘The 
surprising success of students with learn- 
ing disabilities. . .” seems a contradiction. 
One wonders if "learning disability" is not 
an educator's term to describe a teaching 
inability. Information presented in a way 
acceptable to each individual child will 
virtually eliminate this national 
epidemic— learning disability. 
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The Brookline project rejected stan- 
dardized tests to measure the stated goal 
“to observe and document what [the 
children] actuaily learned.” To me, this 
means that tests may be designed to evalu- 
ate the system (e.g., an educator's pre- 
planned objectives) and not to determine 
a child's knowledge. Оле should think 
about this very carefully. 

Watt said that a "limitation of the proj- 
ect was that it required an extremely sen- 
sitive and knowledgeable teacher, with a 
great deal of time to consider the needs of 
each student." To me, this is the ultimate 
limitation of all schools, 

A final comment directed at Watt's con- 
clusion. He said that “teachers need to 
understand the value of exploratory learn- 
ing and student interaction.” It seems to 
me that professional educators have been 
promoting just the opposite because, with 
student/teacher ratios of 30 and more, 
rigid discipline is mandatory. Watt should 
have said that “teachers need to unlearn 
their own training to limit individuality 
and interstudent communications.” Para- 
phrasing the Computer in the Schools 
project coordinator, maybe practicing this 
will “turn kids оп” and provide further 
"striking changes in kids’ relationships ta 
schools and learning.” 

Please continue the efforts to present a 
wide variety of information in BYTE ва 
that those of us who choose to educate 
our children at home may learn. 1 found 
the August issue particularly supportive 
of my endeavor. 


James О. Mayor 
26824 Howard Chapel Dr. 
Damascus, MD 20872 


1 agree with Mr. Mayor that many of 
the points raised ín my article, "Lago in 
the Schools," could be taken as criticism 
of prevailing classroom practices. I am 
delighted that he found the August issue 
helpful in supporting his decision to 
educate his children at home. On the 
other hand, millions of children who are 
in schools are also entitled to experience 
the kinds of benefits that a Logo learning 
experience can offer. I believe that Logo 
can help schools broaden and deepen the 
kinds of learning experiences that they of- 
fer and that our schools will be more like- 
ly to do so if the issues highlighted by Mr. 
Mayor are clearly faced and understood 
by educators who choose to use Loga in 
their classrooms. . . . D. W. 
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What a pleasure it was to devour the 
August 1982 BYTE from cover to cover! 
Logo is becoming a significant part of our 
"computer culture,” and BYTE's outstand- 
ing treatment of ils many aspects апа 
levels of subtlety certainly affirms that 
fact. 1 especially appreciated the articles 
by Daniel Watt (“Logo in the Schools,” 
page 116) and Cynthia Solomon ("In- 
troducing Logo ta Children,” page 196). 
From these articles, the average reader can 
get an excellent overview of the tremen- 
dous practical potential for Loga in our 
classrooms, 

The National Logo Exchange, a news- 
letter for Logo teachers, is dedicated to 
facilitating the exchange of successful 
Loge teaching tips, techniques, and 
strategies among teachers using Logo in 
their classrooms. As editor, I applaud 
BYTE's efforts to educate the general 
public to Logo, and I look forward to the 
effects of the August issue being felt in 
many school board meetings across the 
country. 

Again, thank you for the efforts on 
behalf of Logo. The children of today will 
benefit from the August BYTE for many 
years. 


Tom Lough, Editor 

The National Logo Exchange 
POB 5341 

Charlottesville, VA 22905 


Excellent edition— August 1982. The ar- 
ticles on Logo were very good. As an edu- 
cator who has been using Logo for several 
months with children of a variety of ages 
(2nd to 10th grades) and with a variety of 
results, I thoroughly enjoyed the issue (1 
wanted to write to compliment BYTE 
even before І finished the last article). 

1 wauld alsa like to comment on Chris 
Morgan's editorial "Keeping Our Tech- 
nological Edge." While I echo Mr. 
Morgan's thoughts about providing a 
greater chance for children to learn com- 
puting skills by making hardware avail- 
able through tax breaks, 1 would like to 
point out what many consider a more 
serious problem: the dramatic shortage of 
qualified teachers of math and science. 
The reason for this shortage is clear: 
salary. A beginning programmer earns 
more than one and a half times the salary 
of a beginning teacher. Further, there is 
little job security in teaching. The Na- 
tional Science Teachers Association found 


that 50.2% of the teachers assigned to 
math and science classes last year had in- 
adequate backgrounds. And the problem 
is getting worse, À recent article in the 
New York Times pointed out that during 
the last decade production of secondary 
school teachers has declined 78% in math 
and 64% in science. 

Although numerous solutions have 
been proposed, including getting industry 
involved on various levels, the main 
thrust will have to come from a commit- 
ment to education on a national basis, We 
are dangerously close to falling behind 
Japan, West Germany, and the Soviet 
Union in technological fields, and we will 
certainly fall behind if we continue to 
follow this path of cutting back for today 
and sacrificing our future. 

Again, I applaud BYTE on the August 
issue and for its awareness of the prob- 
lems that are evolving. 


john Reynolds, Computer Coordinatar 
Lenox School 

170 East 70th St. 

New York, NY 10021 


More on Logo 


I have just returned from buying two 
additional copies of the special Logo issue 
of BYTE. These will remain our refer- 
ences, as have some other issues of BYTE. 

BYTE'Ss consulting editor, Phil Lem- 
mons, concluded his "Logo Update" by 
citing the lack of hardware to teach Logo 
(page 334). In the YPLA (Young People's 
Logo Association) we have faced that 
problem by devising methods of teaching 
turtle geometry off the computer. Most 
certainly we don't ignore the computer, 
Rather, we take the geometric concepts 
carried out on the screen and place them 
into real-life situations with which young 
people can very easily relate. Thus, when 
they get their turn at the keyboard, they 
can use that precious time to better advan- 
tage. 

Our program is quíte simple. We use 
body geometry, arts and crafts projects, 
graph paper, cut-outs made from screen- 
dumped programs, worksheets, activities 
with Big Trak, and other devices to help 
provide a visual reference to the educa- 
tional concepts presented by the turtle. 

Also, Gregg Williams in his compara- 
tive article on the implementations of 
Logo overlooked what I have found to be 
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BASF QUALIMETRIC 
A TOTALLY NEW DIMENSION OF QUALITY. 


From BASF comes a totally new 
level of excellence in magnetic 
media—the Qualimetric stan- 
dard, a standard so advanced 
that BASF FlexyDisks® are confi- 
dently backed by the industry's 
only lifetime warranty. The 
Qualimetric standard is main- 
tained without compromise 
through every step of BASF 
design, production, inspection, 
and testing...reflecting an 
unwavering BASF commitment 
to media fidelity and durability. 

Our FlexyDisk jacket, for 
example, incorporates a unique 
two-piece liner that not only 
traps damaging debris away 
from the media surface, but also 
ensures precise media-to-head 
alignment. The result— certified 
100% error-free performance, 
backed by BASF's exclusive life- 
time warranty.* 

For information s 
tomorrow and beyond, look for | 
the distinctive BASF package 
with the Qualimetric seal. Call . 
800-343-4600 for the. gw ее 


your ces E er. 
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* Contact BASF for warranty details- © 1982, BASF Systems Corporation, Bedford, MA 
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personal computer 


UCSD 
p-System "IV.1 


includes 8087 


Network Consulting has added many 
features that tha professional pro- 
grammer will find useful. These fea- 
tures are not available from any other 
sources. 

* Hard disk support for Gorvus, Tall 
Grass Technology, Davong and 
others 

• 25% more floppy storage, without 
adding or modifying hardware, re- 
taining compatibility with standard 
IAM diskettes 

е 8087 Numeric Processing Uni in- 
creases speed of Floating Point 
Operations 20-40 times. 

e Up to 800K on each mini-disketie 

* RAM disk support (a pseudo-floppy 
volume that uses up to 512k RAM) 

• 8086/87/88 macro assembler 

e Extended memory support 

ғ Adaptable system support avail. 
able for adding custom I/O drivers 

е 8087 Маче Code Generator allows 
full use of 8087. 

e A library of program modules 

* Disk write verification 


Standard p-System features include: 


s Standard I/O redirection (including 
command files) 

“ Dynamic program overlays 

e Support for asynchronous processes 
and concurrency primitives In Pascal 

* Fast Pascal p-code compiler 

e Fast FORTRAN and Basic p-Code 
compilers also avallable 

e A powerful screen oriented editor 

е A filer for handling both files and 
volumes 

«А Native Code Generator thal pro- 
cesses your Pascal, Fortran and 
Basic programs to convert parts cf 
tham to native machine code 

«Dynamic runtime binding of 
separately compiled programs and 
units 

e Turtlegraphics for easy graphics 
displays 

s Print spooler for background printing 

e Symbolic debugger 


USCD p-SYSTEM from 


Network Consulting 
The only serious choice for business 


TM The Regents ol ihe University of Calilorma 


Network Consulting Inc. 
A106 - 1093 W. Broadway 
Vancouver, В.С. 
Canada V6H 1E2 
(604) 738-3500 
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a very important undocumented TI Logo 
command, (See “Logo for the Apple II, 
the Т1-99/4А, and the TRS-80 Color 
Computer,” page 230.) To the best of my 
knowledge, Turtle News is the only 
publication to fully describe the JOY1 and 
JOY2 commands, These are extremely 
useful for inputting numerical code to the 
computer. 

I have enjoyed working with cerebral- 
palsied patients using adapted joysticks as 
the input devices. And the ease with 
which Logo can be learned, coupled with 
its efficiency as a general-purpose lan- 
guage, make it very well suited for 
teaching these people what can be done 
with the computer. 

Given the confidence quickly gained 
through Logo, these people can, will, and 
do gain the confidence to go on and learn 
what they need to do to become produc- 
tive citizens. All they need is someone to 
show them that they can indeed do it, 

Again, thanks for a marvelous issue. It 
will become a most permanent and useful 
part of our library. 


James H. Muller, President 
Young Peoples’ Logo Association 
1208 Hillside Dr. 

Richardson, TX 75081 


Congratulations on the August issue 
devoted to Logo. І can hardly imagine a 
better job of covering both the language 
and the culture. I have one complaint, 
however, concerning Gregg Williams's 
otherwise top-notch article comparing 
four different versions of Logo. (See 
"Logo for the Apple II, the TI-99/4A, and 
the TRS-80 Color Computer," page 230.) 

His contrast between the relatively 
black box, user-proof character of Apple 
Logo and the relatively greater user access 
to the Terrapin/Krell version is right on 
the mark. But does it follow that "Apple 
Logo is better for situations involving 
nontechnical users and. , .Terrapin Logo 
is oriented more toward the sophisticated 
programmer"? Î suppose that depends оп 
one's image of the typical new user of 
Logo. 

For the past few months, J have been 
giving workshops for educators interested 
in learning about Loge. As a group, these 
are overwhelmingly nontechnical users. 
Nevertheless, given a choice between 
Apple Logo and Terrapin Logo, they con- 
sistently express a preference for the Ter- 
rapin version (after overcoming some in- 
itia] bias in favor of the Apple name). 


The single difference that most accounts 
for this preference is one factor that 
wasn't even mentioned explicitly in the ar- 
ticle: what the user can do with pictures in 
the two systems. Although it is possible to 
get a printer copy of the graphics screen in 
Apple Logo, one must "crash" Logo to do 
во. In Terrapin/Krel! Logo, the user may 
save and read pictures from files that are 
accessible not only from within Logo but 
also within Apple DOS, As a result, for 
example, one can create and save pictures 
using public-domain Applesoft-based 
utilities and then use them freely from in- 
side Logo programs. 

To a teacher just getting started with a 
new language, this kind of compatibility 
across systems has a powerful appeal. So 
does a tutorial manual (from Terrapin) 
that is both “geared for the novice" and 
“does a very good job of introducing some 
advanced Logo concepts.” Teachers also 
appreciate the tutorial demonstration pro- 
grams and the shape-editing utility from 
MIT and the text-editing utilities from 
Terrapin. By contrast, as Mr, Williams 
states, "Apple Logo's greatest strength is 
its advanced programming commands.” 
The applications for these commands are, 
of course, over the heads of the teachers in 
my introductory workshops. 

Except for that, I could find nothing in 
the whole issue that didn't make sense to 
me. Thanks for a superb job. 


David Greene 
3144 David Ave. 
Palo Alto, CA 94303 


Thanks for pointing out a difference 
between the two systems that is obviously 
important to a large body of users. When 
[ made those comments on Apple and Ter- 
rapin Logo, 1 was thinking of Apple 
Lagó's BURY апа STARTUP-file features 
(for the benefit of nontechnical users, Ter- 
rapin Logo doesn't have these) and Ter- 
rapin's tracing and assembler features (to 
be used by the advanced user; Apple Logo 
doesn't have these). But your evaluation is 
equally valid —and i certainly won't argue 
with experience gained in the field. 
Thanks for writing. ... С. W, 


The August 1982 BYTE devoted to the 
Logo language was very interesting, but 
all the writers missed the existence of the 
hidden (and dare I say subversive) mes- 
sage “RESIST THE DRAFT,” which is to 
be found on sector 8, track 8, of Apple 
Logo. With this product going into so 
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IBC MIDDI CADET ™ ALTOS ™ ACS 8000-10 


Maximum Users 9 Maximum Users 4 

Disk Storage 20 MB Disk Storage 10 MB 
Memory 256 KB * * Memory 208 KB 

CPU Speed 6 MHz CPU Speed 4 MHz 
Benchmark (Elapsed time) 1:44 Minutes " Benchmark Elapsed time) 5:03 Minutes * 
List Price $7495.00 List Price 57995.00 


The IBC MIDDI Cadet is better, faster and less expensive than the ALTOS АС5-8000-10 and 
others. That's why we call it the heavyweight performer. 


Because the MIDDI is completely software compatible with ALTOS, ONYX™ Dynabyte™ and 
others using CP/M™ 2,2, MP/M'" Il or OASIS™, you can transport your applications software to the 
MIDDI without modification. So why not take the benchmark test yourself. 


If you are an OEM, system integrator, multiple end user, or dealer for any of our competitors, 
send a copy of your application program to IBC. We will run your software on the MIDDI without 
modification and give you the elapsed time in minutes. You be the judge. If it really is faster 
than your current hardware and it is, then you owe if to yourself and your customers to switch to 
IBC. ^ 


OUTSIDE THE USA WITHIN THE USA 
LAC „сие Business Computers IBG DISTRIBUTION 


21592 Marilla Street 4185 Harrison Blvd.. Suite 304 
Chatsworth, CA 91311 Ogden, UTAH B4403 
(213) 882-9007 TELEX NO. 215349 (801) 621-2294 


E WE Е j iF = 

À P. | ВЕЧЕР 
ALTOS i à *odemork of ALTOS Compulor Sylems; ONYX 15 a hogemark ol Onyx Systems. Inc ; OYNABYTE is а trodemork of Oynabyte Business | | == = 
Computers. CPIM & MP/M are tiodemoiks of Оқу! Research, and OASIS is à ftradenmork ot Phose One Systems 


many of our schools, it seems that Apple 
Computer is making an early start on 
1984. 


Dr. John S. Kallend 

011 Life Sciences Building 
Illinois Institute of Technology 
Chicago, IL 60616 


Everyone Can Know 
the Real Chips 


As Steve Ciarcia pointed out in his arti- 
cle “Everyone Can Know the Real Time,” 
National Semiconductors MM58167A 
real-time clock chip greatly simplifies the 
implementation of a time-of-day clock. 
(See the May 1982 BYTE, page 34.) How- 
ever, the chip is manufactured using an 
extremely slow CMOS (complementary 
metal-oxide semiconductor) process that 
can cause designers some unforeseen 
problems, Most notably, chip access can 
take up to 1 microsecond, necessitating 
the use, in some systems, of the ready line 
(RDY/pin 4) to force the processor into 
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The Most Promisi 
For An Orchestra. 


extra wait states until data is valid. 

On the positive side, while the manu- 
facturer seems to indicate that interrupts 
faster than 10 Hz are not possible, in fact 
interrupts at speeds over 500 Hz can be 
implemented. This involves using the 
alarm-clock function and incrementing 


the setting by values as small as 2 micro- | 


seconds after each interrupt in software. 
Again, the slow CMOS process keeps the 
user from programming faster interrupts 
due to the long propagation delays in the 
48-bit comparator. Within a year, Nation- 
al plans to release a new version of the 
chip using a higher-speed CMOS process 
that should eliminate the access problem 
and allow interrupts at rates up to 1 kHz. 
The MM58167A (and other chips by Mo- 
torola and Oki) will certainly increase the 
use of time-of-day clocks in small 
systems. 


Bob Rumer 

Beckman Instruments Inc. 
200 South Kraemer W-172 
Brea, CA 92621 


ing Duet 


A Reasonable Request 


Can we please quit squabbling over 
which operating system is the best, or at 
least set up some ground rules for com- 
parisons? I am very tired of the water- 
melon versus kumquat comparisons of 
Unix and CP/M that have been raging in 
BYTE this year. (See "Unix Feedback,” 
August 1982 BYTE, page 20.) 

To begin with, there are many different 
types of operating systems, including: 


ә single-user systems such as CP/M and 
RT-11 

* real-time systems such as RSX-11M 

ә timesharing systems such as Unix, 
VMS, RSTS, and MP/M 


It is a waste of time to fight over mem- 
bers of different groups. The only thing 
that really matters is if you are using an 
operating system that is suited to the task 
at hand. This can be illustrated quite well 
with Digital Equipment Corporation's 
PDP series of computers. At least four 
choices of operating systems are available 


Our duet is perfect for a single user system. 
The same duet performs even better in a multi-user orchestra. 


Y | DCM x 80: 5-100 Disk Controller 
МЕМ х 80: mo m | Module m 8" and/or 5%” floppy disk 
$.100 Single Board | |, controller ш SASI (ANSI, SCSI) hard disk 
Computer @ Single host adapter и Single and double density, 
or multi processor | xa and double side * Software 
capability mPro- — implementation on CP/M' 
grammable master 2.2 and TurboDOS: 


or slave selection M re Каа 
m Redundant pros | 

cessor manipulation f $345. 
& 4MHz Z80A or " 
6MHz Z80B CPU п = 
64K RAM and 2K EPROM with monitor 

а 2 serial, 2 parallel, 4 timer 

ports а Bi-directional inter- 
processor channel @ Dual 
mode serial ports interface BENED. 
Multi-layer PCB construction, Ше 


$495. 


JC ‘SYSTEMS 
1075 Hiawatha Ct. 

Fremont, CA 94538 
(415) 657-4215 
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Transfers any file back and Forth! 


Increase VisiCalc and Wordstar power by transferring Turn on the computers and the software does all the work, 
files гот the Apple II to ће IBM Personal Computer-— with asking you for the name ot the file belng transferred, the 
no retyping and no errors! transfer speed, and the type of connection you are using. 


CONNECT Apples to IBMs, Apples to Apples, or IBMs to Less than one minute after powering up, the transfer starts. 
IBMs. Transfer information from any file thousands of miles — The software checks to make sure that no errors occur during 
in minutes. transmission. 

UPGRADE your 64K Apple VisiCalc to 256K IBM VisiCalc Alpha Products for the IBM Personal Computer 
power. Your worksheets con be larger. == All Alpha products come with spoken instructions. 
INGREASE your Appie Wordstar 130K floppy p" — E 28е Alpha Software— professional, innovative, 
capacity to IBM DOS Wordstar 320K floppy a + : and easy to use. 

CONTROL communication from either side in either Аг Question Mailing List 


direction with Master/Slave operation. = Coll us for participating Computerlands and 
COMMUNICATE with people using the Electronic T d other dealers at (617) 229-2924. 

Mall mode. The Apple-IBM Connection can be Ж ы Yi 

used іо send messages to Apples or ІВМ5, ғ | : | REQUIREMENTS 
Designed for the non-technical user, the Appie- Жы ИЛАШ | Applell—1 Disk, 64K Memory. D.C. Hayes Micro- 
ІВМ Connection comes with о disk for the Apple ТШ ШҮЙ | modem Il or Mountain Hardware CPS Card. 
and a disk for the ІВМ. Connect the two computers Фай ЫШ IBM RC.—1 Disk, 96K (Compiled Version) or 
with a cable or a telephone modem and insart "m "T 64K (BASIC Version). Any В5-232 Card. 


the disks. 
“alpha 
“А. ж 


AVAILABLE SOFTWARE CORP $ 495. 00 


TO D AY! 12 NEW ENGLAND EXECUTIVE PARK BURLINGTON, MASS. 04803 
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Apple is a trodemark of Apple Computer Company. ІВМ Ін a Irodemark of Inermnareonol Business Machines Corp. 
Мыса i а trademark of VisiCorp. Жон is a trademark ol MicroPro Corp. 
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INTELLIGENT 
PRINTER 
INTERFACE 


Free Your Computer from the 
Mundane Task of Printing 


ГЕТЕ, 


Imagine being able to use your 
computer seconds after beginning an 
extensive printout. 

Visualize your printonl with page 
breaks, page numbering and titles, 
margins of your choice, indented 
carryover lines, on any size paper! 

Appreciate the time and money you 
will save by not waiting for your 
printer. 

SaoperSpooler, а buffered printer 
interface, maintains control over yaur 
printer witile you go on using your 
computer for more productive 
activities. Eliminate waiting while your 
printer pecks through a long 
document. SonperSpooler accepts 
information from your computer at up 
to 3000 characters per second and 
feeds ji to your printer us fast as it can 
handle it—without using any of your 
computers memory or time! 


SooperSpooler features include: 


e I6K Memory (62K optional) 

ә Buffer Status Readout 

е Space Compression 

* Pagination 

ә Single Sheets 

® Headers and Page Numbering 

e Indentation on Carryover Lines 

e Self Test Routine 

ә Features also Software Controllable 
е Plugs into Most Computer Systems 
ж 16K Parallel I/O Unit—3349.00! 

* бегін! [/O Option—$95.00 

ж 46K Memory Ороп — 5159.00 


тм 
SooperSpooler Ву Compulink— 
The missing tink that gives your 
microcomputer mainframe printing. 


COMPULINK 


CORPORATION 


1840 ladustria! Circle 
Longmont, CO 80501 (303) 651-2014 


Send for hrochure 


Dealer inquiries welcome 
Call for information: 800-525-6705 
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for it: RT-21, RSX-11M, RSTS, and Unix. 
For various tasks and under different con- 
ditions, any one may be the better choice. 
On a single machine, 1 have, at various 
times, used RT-11 to run diagnostics, 
RSX-11M to run a statistical package that 
required it, and Unix for all in-house daily 
processing. [f I ever encountered a pack- 
age that ran under RSTS, I would be glad 
to try to accommodate that system too, 

As a matter of interest, my machine can 
handle one user under RT-11, about four 
under RSX-11M, and about ten under 
Unix. Because CP/M is a near double of 
RT-11 for 8-bit machines, the folly of 
direct comparisons is obvious. 

If you let them, operating systems can 
become religions instead of tools to get 
your job done. More than enough reli- 
gious fanatics are battling in the world to- 
day; we don't need a holy war over Unix 
and CP/M, If you are happy with your 
operating system, that is fine. But don't 
blind yourself to the fact that some tasks 
(perhaps even yours) might be much 
easier to perform in another environment. 
It ís one thing to be locked into a system 
because of a large investment in time and 
money and quite another to use the fact 
that you are locked in to promote anti- 
quated and low-powered systems onto 
new machines. 


Tom Slezak, Computer Scientist 

Bio-Medical Sciences Division 

Lawrence Livermore National 
Laboratory 

РОВ 808 L-452 

Livermore, CA 94550 


Bug In FORTRAN-80 
Goes Uncorrected 


[ have been putting Microsoft 
FORTRAN-80 to quite heavy use for 
more than four years and have been very 
satisfied with its general performance. 
Because Microsoft is regarded as a leader 
in microcomputer software, one might ex- 
pect it to have a reasonable approach to 
handling bug reports. It does not, as the 
following example illustrates. 

About three years ago, a bug appeared 
in FORTRAN-80 in which it failed to cor- 
rectly repeat group format specifications. 
(For those interested in the specifics, 
FORTRAN-80 will not correctly perform 
the READ on page 153 of Harry Katzan 
Jr.'s FORTRAN 77 [New York: Van 
Nostrand Reinhold, 1978]. The structure 


is common to both ‘66 and 77 FOR- 
TRAN.) Î reported the bug at that time, 
and Microsoft acknowledged its presence, 
When I bought the next update, the bug 
had not been fixed. | reported it again, 
this time being assured that no one had 
reported it before (I had reported it 
previously, myself!). Again, when I 
bought the next update, the bug was still 
there. 

After three years and several more 
repeats of the above, I sent a certified let- 
ter to the president of Microsoft that out- 
lined my experience to him and asked him 
for a clear statement of Microsoft's inten- 
tions. What I got was an endorsement of 
the following: "Microsoft has no intention 
of fixing the bug in FORTRAN-BO regard- 
ing FORMAT re-use.” 

Having been in the business for many 
years, I can understand a certain degree of 
aloofness when dealing with the user, but 
Microsoft advertises FORTRAN-80 to be 
in compliance with the “full ANSI Stan- 
dard FORTRAN X3.9-1966 except the 
COMPLEX data type." It is not, and 
Microsoft has known for some three years 
now that it is not. 


David Dunthorn 

CF Systems 

908 West Outer Dr. 
Oak Ridge, TN 37830 


ІВМ FORTRAN's 
Quality Questioned 


Caveat emptor: IBM Personal Com- 
puter FORTRAN “.,. . is provided ‘as is’ 
without warranty of any kind... in- 
cluding ... implied warranties of mer- 
chantability and fitness for a particular 
purpose. The entire risk as to the quality 
and performance of the program is with 
you.” The quotation is from the IBM Pro- 
gram License Agreement. 

Why worry? The compiler was devel- 
oped by Microsoft and is supported by 
IBM. With names like that behind the 
product, it must be pretty good . . . right? 

Wrong. During my evaluation, | en- 
countered one problem after another, 
ranging from disappointing omissions to 
outright bugs. In my opinion, this product 
is fundamentally unusable. 

I didn't expect it to be perfect. 1 have 
worked with at least 15 different FOR- 
TRAN compilers during my career, and 
none of them has ever been perfect. But 
consider what I found. 


Strobe brings professional 
computer graphics down to earth 


Picture an Apple II Computer, an Apple Graphics Tablet or Symtec Light 


Pen, a Strobe 100 Plotter, and Stoneware Graphics Processing Software. 


With this new low-cost system, you can now create professional level 
graphics in an extraordinary variety of formats. 


Applications from CAD to pie charts 
This powerful but easy-to-use system produces isometric drawings for 
architectural renderings with the same high precision as it does engi- 
neering drawings and personal artwork. The resulting multicolor, high- 
resolution graphics have truly unlim- 
ited applications for architects, engi- 
neers, scientists, interior designers, art 
directors, teachers and all business 
applications. 
images can be accurately drawn to 
scale, altered in proportion both verti- 
cally and horizontally, and automatically 
enlarged or reduced to scale. Portions 
of the image may be modified or erased 
without starting over from scratch and 
any portion may be enlarged 4 or 16 
times for greater detail and resolution. 
images may be rotated to any new posi- 
tion up to a full 360 degrees. 
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The Strobe Graphics System 


Seeing is believing 


The system easily handles text for captions and titles and produces 
large, decorative characters for special emphasis and clarity. The Strobe 
100 Plotter brings all this to your next meeting, your next presentation, or 
your next class—directly on your choice of transparency film or paper. 
Strobe, Inc.—Your Single Source 
Call or visit Strobe today to learn more about the capabilities of this 
remarkable new system. [n minutes you will see how professional- 
level computer graphics have been brought down to earth at a very 

affordable price. 


Apple If and Apple Graphics Tablet are trademarks of Apple 
Computer, Inc. —— аа) 
of Sioneware 


897-5A Independence Avenue 
Mountain View, CA 94043 
Telephone 415/969-5130 


ARE YOU STILL 
` PRINTING 
WITHOUT USING 
A MICROBUFFER? 


TO DRIVE YOUR PRINTER 
IS A WASTE OF TIME. 


While your printer is running, your 
computer is tied up . All you can 
do is twiddle your thumbs until 
the program is finished. 


MICROBUFFER ALLOWS YOU 
TO PRINT AND PROCESS 
SIMULTANEOUSLY. 


You just dump your printing data 
directly to Microbuffer, whoosh!, 
and continue processing. 

Microbuffer accepts data as 
fast as your computer can send 
it. It first stores the data in its 
own memory buffer, then takes 
control of your printer. 

It's that easy. 


THERE 15 A MICROBUFFER 
FOR ANY COMPUTER/PRINTER 
COMBINATION. 


Microbuffers are available in 
Centronics-compatible parallel 
or RS-232C serial versions. 


FOR APPLE ТІ COMPUTERS, 
Microbuffer ТІ features on-board 
firmware for text formatting and 
advanced graphics dump 
routines. Both serial and parallel 
versions have very low power 
consumption. Special functions 
Include Basic listing formatter, 
self-test, buffer zap, and 
transparent and maintain modes. 
The 16K model is priced at $259 
and the 32K, at $299. 


FOR EPSOM PRINTERS, Microbuffer 
is $159 іп either an BK serial or а 
16K parallel version, The serial 
buffer supporti both hardware 
handshaking aid -XON-XOFF 
software handshaking at baud 
rates up to 19,200. Both inter- 
faces are compatible with Epson 
commands including Graftrax-80 
and Graftrax-80 4 . 


ALL OTHER COMPUTER/PRINTER 
COMBINATIONS are served by the 
in-line, stand-alone Microbuffers. 
(Pictured here, twice actual slze.) 
Both serial and parallel ver- 
sions are expandable up to 256K. 


The serial stand-alone will sup- 
port different input and output 
baud rates and handshake pro- 
tocol. The 32K model starts at 
$299, $349 for 64K, and 64K add- 
ons (for up to a total of 256K) are 
just $179, 


SIMPLE TO INSTALL. 


Microbuffer Il is slot-Independent. 
It will fit directly inside the Apple 
I| in any slot except zero. 

Microbuffer for your Epson 
mounts easily in the existing 
auxiliary slot directly inside the 
Epson printer. 

The stand-alone Microbuffer Is 
installed In-line between virtually 
any printer and any computer. 


_ MICROBUFFER FROM 
PRACTICAL PERIPHERALS. 


When you think of how much 
time Microbuffer will save, 
can you afford to not have one? 


PRACTICAL PERIPHERALS, INC.™ 
31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991-8200 
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Ask for SYNCOM diskettes, 


What if youre having 
to clean floppy 
drive heads 
too often? 


with burnished Есіуре coating and 
dust-absorbing jacket liners. 


As your floppy drive writes or 
reads, a Syncom diskette is 
working four ways to keep loose 
particles and dust from causing 
soft errors, dropouts. 


Cleaning agents on the burnished 
surface of the Ectype®coating 
actually remove build-up from 
the head, while lubricating it at 
the same time. 


A carbon additive drains away 
static electricity before it can 
attract dust or lint. 


Strong binders hold the signal- 
carrying oxides tightly within the 
coating. 


And the non-woven jacket liner, 


more than just wiping the sur- 
face, provides thousands of tiny 


pockets to keep what it collects. 


le. =" Liner collects and 
ік" "pockets" loose 
particles 


' Tightly bonded 
milled ferrous 
oxides 


* Head-cleaning and 
anti-static agents 


To see which Syncom diskette 
will replace the ones you're 
using now, send for our free 
"Flexi-Finder" selection guide 
and the name of the supplier 
nearest you. 


Syncom, Box 130, 
Mitchell, SD 57301. 
800-843-9862; 605-996-8200. 


r 


SYNCOM 


Manufacturer of a full line of flexible media 


À Deru қз binanan қ N prp ine. 
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Suppose you declare a character vari- 
able CHARACTER «64 LINE and then 
READ into LINE with a simple “A” for- 
mat. [f you do not supply 64 characters of 
input, the program terminates with fatal 


| E error number 1252: "Not enough input to 
Î satisfy lOlist. . ." This means you have to 


type the trailing blanks when entering in- 


| put from the keyboard. It also means that 


you can't write a program to read a text 
file one line at a time. The I/O package 
does not provide the trailing blanks that 
conventional compilers do. 

Now suppose, to compensate for this 


| problem, you add error detection and re- 


covery logic to your program using a 


| READ statement of the form 


READ(+,10,ERR=50) LINE. The first 


1/1 time you enter a line which is too short, 


the program transfers to the specified er- 
ror statement (50). However, the system 


| can't seem to forget that it detected an er- 
7 | ror, so every subsequent attempt to 
READ results in an immediate transfer 


back to the error statement without 
reading a thing! 
Well, instead of using a formatted 


^» E READ, how about using а "list directed" 


(sometimes called "free format") READ? 
Sorry to say, that feature is not provided, 
The IBM Personal Computer FORTRAN 
conforms only to the Subset FORTRAN 
77 standard, and the subset does not in- 
clude list-directed I/O. Never mind the 
fact that this is a personal computer lan- 
guage that will most often be used interac- 
tively... you still have to count your 
spaces! 

The ANSI (American National Stan- 
dards Institute) standard for FORTRAN 
notes that the subset language is intended 
to make a minimum demand on storage 
requirements, particularly during execu- 
tion. Implementing only the subset sure 
didn't minimize the size of this version. 
You have to have 128K bytes to run the 
compiler. Even at that, it requires two 
Hoppy disks to hold the compiler and a 
third one to hold the linker and library. 

Memory used during execution is just as 
bad. À 12-line program with no arrays 
that does nothing more than READ from 
the keyboard and WRITE to the display 
requires 32,655 bytes of memory. (For 
comparison, І ran the same program on a 
Digital Equipment Corporation 
PDP-11/70 under RSTS/E and F77—a full 
implementation of the language—and it 
required only 18,048 bytes.) Add to this 
the 12K bytes of DOS and you tind that it 
takes more than 44K of memory to run a 
trivial program. The executable file on 
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T — ЖҰ APPARAT-ING NG. 


card is fully warranted for 

1 year. Add Apparat's 
COMBO card to the RAM 
card and get three 
additional functions; 
parallel printer, R5232 


BUT YOU CAN GET 
ANOTHER 192K 
ANY TIME. 


> 
a "| 
м” z 
] | 
b ' 


Аррагаїз КАМ сага, async communications апа 
priced at $149, is the most clock calendar for only $199. 
economical way to add Apparat's 64K RAM card 


memory to your IBM PC today. 

And have the ability to add-on | comes down 

tomorrow. further or your 
The RAM card, with needs go up, 

sockets for up to 256K bytes you can add to it easily. 

of RAM, and parity, gives you Additional RAM is available 

an additional 64K of RAM for today at $79 per 64K | 

your IBM for a total of 128K. increments If you need it now. 


As the price of RAM chips If not, wait and buy it in the 
future. Either way, your RAM 


gives you memory and 
economy. To order yours, 
write Apparat, Inc., 4401 

S. Tamarac Parkway, Denver, 
Colorado 80237, 
303/741-1778. Or to speed up 
your order, call us toll free at 


800/525-7674 


ІВМ PC Is a trademark of 18M 
aci 


жа Apparat Inc. 
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disk (which you must create} is 35,200 
bytes long—more than 20 percent of the 
capacity of a single-sided disk. 

The memory usage is due to a large (ap- 
parently monolithic) run-time library. So 
what do you get with the library? It's hard 
to tell: the library's contents are not 
documented. It appears that you get stan- 
dard FORTRAN intrinsic functions and 
I/O support and nothing else. No mention 
is made of the library routines (о get the 
date or time, or to control cursor position 
and video attributes such as color and in- 
tensity; you have to write your own in as- 
sembly language. And no tools are pro- 
vided for library maintenance. For exam- 
ple, there is no way to build a single 
library consisting of both FORTRAN and 
assembly-language subroutines. 

What about speed? This is a compiler 
that produces machine language that is 
optimized for the 8088 processor. If you 
avoid the use of library subroutines, you 
can achieve speeds up to 4 times faster 
than a similar program using interpreted 
BASIC. But the mathematical library is 
terribly slow. À program that sums the 


FEATURES 


square roots of the numbers from 1 to 
1000 takes 38 seconds using this FOR- 
TRAN; the same process using interpreted 
BASIC takes only 11 seconds! Incredible 
. . „ the people who wrote the FORTRAN 
math library apparently didn't take ad- 
vantage of the much faster routines 
already in read-only memory for BASIC. 

The list goes on, but you should see the 
light by now. My advice to anyone con- 
sidering the purchase of a FORTRAN 
compiler for the ІВМ Personal Computer 
is simple: don't buy version 1.00 of this 
product. 


T. M. Putnam 
157 Ivy Hill Dr. 
West Lafayette, IN 47906 


User's Column Fan 


Like Karim Alim, we too have enjoyed 
Jerry Pournelles Users Column. (See 
"What's the Story, Jerry?", August 1982 
BYTE, page 30.) Perhaps because we also 
read Dr. Pournelle's science fiction, we 


DAISY WHEEL 
PRINTER 


$795 


plus shipping 


e Typewriter operation with nothing то disconneci € 10, 12 or 15 characters per 
inch switch selectable e Portable with carrying case e Entire interface mounted 
internally In the Olivetti Praxis 30 typewriter e Underlining e Cables available for 
most Computers ө Service from Olivetti dealers e Centronics compatible parallel 
Input è Built In sell lest è Cartridge ribbon e 2nd keyboard switch selectable. 


BYTEWRITER 


125 NORTHVIEW RD., ITHACA, N.Y. 14850 
(607) 272-1132 
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are not surprised to learn that he is on 
speaking terms with Arthur С. Clarke, 
Larry Niven, and Isaac Asimov. Іп апу 
field, top professionals tend to know each 
other, 

Jerry Pournelle uses his equipment pro- 
fessionally. Therefore, he can justify own- 
ing more of it than I can. Because of this, 
and because he knows people in the field, 
he can risk trying it out sooner than I can. 
Good. When I am ready to buy more 
equipment, | will review his experiences. 
And if in the meantime, he's told Bill 
Godbout his troubles, what 1 get may be 
all the better. 

As a result of Jerry's reviews, we have 
picked up Ashton-Tate's dBase П and 
Oasis Systems’ The Word and have been 
very pleased with them. If Jerry has writ- 
ten software that scratches an itch we 
share with him, we are willing to pay him 
for it. 

We also had a systems engineer guide us 
in our selection of components for our 
system, The result is an S-100 system that 
has run for nearly two years with a 
minimum of problems. The engineer has 
been working with Compupro equipment 
for some time now. He says that the God- 
bout people have been most responsive to 
his questions and complaints. 1n fact, he 
would love to upgrade our system with all 
Godbout boards. 

Maybe very few people can duplicate 
all of what Jerry Pournelle is doing with 
computers, but there are a lot of us who 
aspire to some of it. 


Laura H. Wise 
611 Fourth Place 5W 
Washington, DC 20024 


Seeing Double 


The August 1982 BYTE illustrated the 
latest application for publishers: the "Ar- 
ticle Generator," What a delightful sense 
of irony BYTE has, using it to generate 
identical articles on the subject of pro- 
gram generators in both BYTE (see 
George Stewart's "Program Generator," 
page 38) and the September issue of 
Popular Computing (see page 112). 


Charles H. Porter 
14226 95th Ave. NE 
Bothell, WA 98011 


Several readers, Mr. Porter included, 
wrote to complain about our simultan- 
eous publication of George Stewart's arti- 


| 17 CompuStar’s 255-User Controller 
| Hawn with а Slit ық Storage Seule 


The Best Made Better 


When we unveiled our CompuStar™ 
multi-user terminal system just over a 
year ago, we thought we had created the 
most powerful, lowest-priced multi-user 
computer we would ever manufacture. 
We were wrong. Today, we've made 
our best even better! 


Our newly redesigned CompuStar™ 
boasts the same performance statistics 
that made its predecessor such an over- 
night success, plus a host of exciting new 
features. CompuStar users now get the 
added benefits of dual character set ca- 
pability, an expanded library of visual 
attributes including reverse video, un- 
derlining and below-the-line descenders, 
an enhanced disk operating system and 
Microsoft BASIC — all at no extra cost! 
And single-user systems now start at as 
little as $2995. 

There are four types of CompuStar™ 
workstations (called Video Processing 
Units or VPU's) that can be connected 
into a variety of central disk systems 
with 10 to 96 megabytes of multi-user 
storage. 


Up to 255 VPU's can be tied together 
to form a massive multi-user network. 
Or, you can start with only a single VPU 
and easily expand your system as your 
processing needs become more sophis- 
ticated. But whether you start with one 
or one-hundred VPU's, you'll probably 
never outgrow your CompuStar. Un- 
like other systems, you configure the 
CompuStar the way you want 
it... connecting any combination of 
VPU's in a “daisy chain" fashion into the 
central disk system. And since each 
VPU has its own twin 780 processors, 
its own CP/M* operating system and a 
ful 64K of internal memory, (not to 
mention disk capacities of up to 1% 
million bytes), overall system response 
time remains unbelievably fast! And that's 
a claim most of the other multi-user 
vendors just can't make. 


Inside our new CompuStar you'll find 
a level of design sophistication. that's 
destined to establish a new standard 
for the industry. À series of easy-to- 
service modular components has been 


«Миль te 4 Iradecark of Microsoft Corpuraüon. Мерен trademark of Digital Research 


engineered to yield the most impressive 
reliability figures we've ever seen. But 
CompuStar users are not only thrilled 
with our system's performance (and the 
miserly few dollars they spent to get it), 
they also have the peace of mind of 
knowing that Intertec’s comprehensive 
customer protection and field service 
programs will insure their total after-the- 
sale satisfaction. 

For more information on what just 
may be the last multi-user microcompu- 
ter you'll ever ( have to) buy, ask 
your dealer today about our all new 
CompuStar™ system. Or, contact us at 
the number and address below. We'll 
gladly explain how we've made our 
best... even better! 


5 CEN 
xm = VIMS 


(803) 798-9100 TWX: 810-666-2115 
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Ranas disk drive was 
twice as good as Apple's 
with one head. 


Now we have two. 


We added another head 
so you won't have to buy another disk. 


That's the beauty of a double sided head. A 
floppy disk which allows you to read and write on 
both sides. For more storage, for more information, 
for keeping larger records, 
and for improved perfor- 
mance of your system. 
That's what our new Elite 
Two and Elite Three offers. 
Its the first double headed 
Apple® compatible disk 
drive in the industry. And of 
course, the technology is 
from Rana. We're the com- 
pany who gave you 163K 
bytes of storage with our Elite One, a 14% increase 
over Apple's. And now with our high tech double 
sided heads, our Elite Two and Three offers you two 
to four times more storage than Apple's. That's 
really taking a byte out of the competition. 


We put our heads together 
to give you a superior disk drive. 

We designed the Elite Three to give you near 
hard disk capacity, with all the advantages of a 
minifloppy system. The double sided head oper- 
ates on 80 tracks per side, giving you a capacity of 
652K bytes. It would take 4% Apples to give you 
that. And cost you three times our Elite Three's 
reasonable $849 pricetag. 


Rana's double sided heads give Apple 
iu — disk performance power 
econd generation personal com- 
poche such as IBM's. 


it takes 4%; Apples to pr the capacity 
ol our auperior Elite Three 


The Elite Two offers an impressive 326K bytes 
and 40 tracks on each side. This drive is making a 
real hit with users who need extra storage, but 
don't require top-of-the-line capacity. Costwise, it 
takes 2V» Apple drives to equal the performance of 
our Elite Two. And twice as many diskettes. Leave it 
to Rana to produce the most cost efficient disk 
drive in the world. 


We've always had the guts to be a leader. 


Our double sided head may be an industry 
first for Apple computers, but nobody was surprised. 


48 Appla is з registered trademark of Apple Computer. Inc. 


They've come to expect it from us. Because Rana 
has always been a leader. We were the first 
with a write protect feature, increased capacity, 


Your word processor stores 5 mes аз many pages of text on an Elite Three 
diskette as the cost ineffective Apple. 


and accurate head positioning. A first with attrac- 
tive styling, faster access time, and the conve- 
nience of storing a lot more pages on far fewer 
diskettes. We were first to bring high technology to 
a higher level of quality. 

90 ask for an Elite One, Two, or Three. 
Because when it comes to disk drives, nobody 
uses their head like Rana. 


Ranaosysiems 


20620 South Leapwood Avenu 
toll free: 1-800-421-2207. in California only call: 1-800-262-1221 Source Numb 
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e. Carson, CA 90746 213-538-2353 For dealer Метан call 


Available at all participating Computertand stores and other fine computer dealers 
See us at (he Comdex Show, Booth 685. 


If you use a Word 
Processor, you need 


СЕАММАТІК 


Beyond Spelling Checking 


Grammatik can find over 15 
different kinds of common errors 
missed by simple spelling 
checkers alone, including 
punctuation and capitalization 
errors, overworked and wordy 
phrases, and many others. Use 
Grammatik with Aspen Software's 
spelling checker Proofreader, 
featuring the Random House 
Dictionary®, or with your current 
spelling checker for a complete 
document proofreading system. 


Read what the experts say: 


“Тһе perfect complement to a 
spelling checker." 

Alan Miller Iinleriace Age, 5/82 
“А surprisingly fast and easy tool for 
analyzing writing style and 
punctuation.” 

Bob Louden, tnfoWorld, 12/81 
“Anyone Involved with word 
processing in any way is encouraged 
lo get this excellent program." 

AA Wicks, Compulronics. 6/82 
“A dynamic tool tor comprehensive 
editing beyond spelling corrections.” 

Dona 2 Maiiach, interface Ags, 6/82 
“A worthy and useful addillon lo your 
word processing software.” 

Stephan Kimmel, Creative Computing, 6/82 
Works with CP/M*, 
IBM-PC®, TRS-80* 


Grammatik $75.00 
Prootreader $50.00 


Order directly from Aspen 
Software, or see your local dealer. 
Specify your computer system 
configuration when ordering! 
Visa, Mastercard accepted. 


Random House is d registered trademark of Random 
House, ino. Other registered trademarks: СРАМ, Digita 
Reasearch -- TAS-80. Tandy Corp — 1804 IBM — 
Proctraadar, Стапан; Aspen Software Со 


Aspen Software Co. M" 
Ne | 


Р.О. Box 339-B Tijeras, NM 87059 
(505) 281-1534 
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cle, "Program Generators" in BYTE and 
Popular Computing, It was done inten- 
tionally. We reprinted the article in 
Popular Computing because George had 
done such an excellent job of reporting on 
program generators that we wanted to get 
the word out to Popular Computings 
readers, ібо.... C. M. 


The Power of Print 
Strikes Again 


The July 1982 BYTE contained an ex- 
cellent review of Joseph Weizenbaum's 
book Contputer Power and Human 
Reason (page 402). 

More than three years ago, I saw this 
book in a store and passed it by after 
lonking at a few pages. But Nancy Robert- 
son's review prompted me to buy it and 
read it from cover to cover, J learned a 
lot. 

Mr, Weizenbaum has put wisdom and 
knowledge together in a field where hype 
and pseudoscience dominate. It the 
editors of BYTE could do an entire issue 
on this book, it would be a great public 
service. 


John B. Palmer 
POB 23 
Boonville, CA 95415 


Setting the Record Straight 


We were dismayed by the inaccuracies 
contained in an advertisement that ap- 
peared in the August 1982 BYTE and by 
the false impressions it may have left 
among readers, The advertised product 
was l-Protect, a shield which purports to 
protect VDT (video-display terminal) 
operators from “the equivalent of a chest 
X-ray every 12 days." To support the er- 
roneous claim that VDT operators are ex- 
posed to significant X-ray emissions, and 
thus need such protection, the advertise- 
ment misinterprets VDT radiation studies 
that were performed by the FDA (Food 
and Drug Administration) and NIOSH 
(National Institute for Occupational Safe- 
ty and Health), 

For the sake of readers who may have 
been misled by the advertisement, let us 
set the record straight. 

Measurements performed under normal 
VDT operating conditions by the FDA 
and NIOSH have never shown X-ray 
emissions significantly above the natural 
background radiation to which we are all 


exposed, In order for our laboratories to 
produce any higher levels of X-radiation, 
they had to resort to extreme conditions, 
including maximum misadjustments of 
both user and service controls, excessive 
line voltages, and intentionally induced 
component failure—conditions which in 
some cases led to illegible video displays 
and permanent damage to the units. 

Based on our measurements of ionizing 
and nonionizing radiation, we do not be- 
lieve that VDTs should pose a radiation 
risk to those who operate them. We are 
concerned that people who read the 
I-Protect advertisement may have been 
led to believe otherwise. 


John С. Villforth, Director 

Bureau of Radiological Health 
Department of Health & Human Services 
Food and Drug Administration 
Rockville, MD 20857 


Pournelle Taken to Task 


In Jerry Pournelles July 1982 BYTE 
Users Column, he discusses what he 
terms overpriced documentation. (See 
"Ada, MINCE, CP/M Utilities, Over- 
priced Documentation, and Analiza П,“ 
page 290.) lt is common knowledge that 
most of the hardware and software docu- 
mentation allied to currently available 
microcomputer products is of a depress- 
ingly low standard. Few suppliers seem to 
appreciate that the majority of end-users 
have nowhere near enough knowledge to 
make immediate and confident use of 
their hard-copy guides and manuals. It is 
unfortunate that documentation con- 
tinues to be viewed by many machine and 
program producers as an evil necessity, 
and one can only hope that an increasing- 
ly competitive marketplace will result in 
higher overall standards. 

However, | must take Jerry Pournelle to 
task over his comments on the cost of 
documentation. Actual printing costs 
comprise a very smail proportion of the 
total cost of writing, editing, typesetting, 
reproducing, packaging, and distributing 
hard-copy publications. Assuming that 
the cost of employing qualified staff to 
write technical copy together with the ap- 
propriate overheads is included in the 
price of the software (and this is not 
always the case), the following considera- 
tions pertain: 


1. Processing an order. This includes 
postage, packing, subsequent dispatch, 


Check the Specs... 


ө Basic 64 K byte RAM memory upward expandable ө 16 Color graphic display 40 x 48 or 40 x 40 with 4 text lines. 
in 256 K byte cards to a maximum of four cards e 6 Color graphic display 280 x 192 or 280 x 160 with 4 text lines. 
giving 1 M byte potential. e Full-feature detached keyboard with 65 keys and cursor steering. 
e 6502 Central microprocessor. e Seven Apple™ compatible slots for plug-in peripherals. 
e 16 K byte ROM memory. e Additional slot for color generation cord, or programmable CTR 
e EPROM-resident software. control card or light pen interface card or 80 char. x 24 line 
e Composite B/W video output. generation card. 
e Optional board generator for PAL, NTSC or RGB color signal. ө Double 5/4 inch floppy disk drives, optional. 
e 40 col. x 24 line character display in B/W or color system. e Cossette and utility strobe output. 


e B/W graphic disploy 280 x 192 or 280 x 160 with 4 text lines. e 4 Annunciator outputs. 


“Тһе AVT-2 has a basic 64 К memory compared to 48 К of standard Apple li”. 
To find out how much cheaper the AVT-2 is, write or telex for a personal quote: AVT Trading A.G., 
Chamerstrasse 50, CH 6300 Zug, Switzerland. Telex 865267 GSAG. 
Apple and Apple İl are trademarks of Apple Computer Inc. Circle 52 on Inquiry card. 


ERG/68000 "^ 


MINI-SYSTEMS 
Û Full IEEE 696/S100 
compatibility 


HARDWARE OPTIONS 

O 8MHz or 10 MHz 68000 CPU 

[] Memory Management 

O Multiple Port intelligent I/O 

[] 64K STATIC RAM (70 nsec) 

О 256K Dynamic RAM, with full 
parity (150 nsec) 

[1 B" DID, DIS floppy disk drives 

ГІ 5MB-32MB hard disk drives 

L] Full DMA host adaptor 

DO 20MB tape streamer 

(1 10 to 20 slot backplane 

L] 30 amp power supply 


SOFTWARE OPTIONS 
[] 68KFORTH' systems language 
with MACRO assembler and 
META compiler 
Û Fast Floating Point package 
[] Motorola's MACSBUG 
(] IDRIS? operating system with 
C, PASCAL, FORTRAN 77, 
68K-BASIC' compilers 
O CP/M —68K^ O/S with C, 
Assembler, 68K-BASIC 
Trademark ‘ERG, Inc. 
*Whitesmiths 
30 day delivery 
with valid Purchase Order 


Digital Research 


OEM prices available 
For CPU, Integrated Card Sets 
or Systems. 


SA 
PER 
A 


Empirical Research Group, Inc. 
P.O. Box 1176 
Milton, WA 98354 
206-631-4855 
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and, possibly, the preparation of an in- 
voice, for which a realistic commercial 
charge would be between $5 and $20, 

2. Stocking and storing. To avoid delays 
in servicing an order, a busy organiza- 
tion will have to print a substantial 
number of documents and store them 
at some cost. 

3. Revision and amendment. The nature 
of products related to computing im- 
plies frequent changes due to im- 
provements, modifications, and cor- 
rections. Thus, stocks of documenta- 
tion will have to be scrapped periodi- 
cally. Typesetting is not often used for 
reasons of speed; it is far quicker to 
modify hard copy using a word-pro- 
cessor that can look very professional 
when litho-printed. 


Let us hope that the technology in 
which we are so interested and which 
causes us to read BYTE wil] overcome, 
through the advent of inexpensive digital 
typesetters, laser and ink-jet printing, 
FAX, and high-speed communications, 
some of these practical difficulties. Let us 
hope that the suppliers improve their 
communications! 


C. J. Clifton, Head, Computer Products 
Design Engineering Software Centre 
Engineering Sciences Data Unit Ltd. 
251-259 Regent St. 

London, WIR 7AD, England 


Something Went Wrong 


Jerry Pournelle's July 1982 BYTE User's 
Column contained two errors with regard 
to Digital Research products that I would 
like to correct. ("See Ada, MINCE, CP/M 
Utilities, Overpriced Documentation, and 
Analiza 11," page 290.) 

The article listed two different prices for 
Digital Research's symbolic instruction 
debugger SID: $195 and $295. Mr. 
Pournelle later commented that although 
it was an excellent product, the price was 
a bit high. The actual price of SID is only 
$75. 

The article also listed CP/M at $180, 
when the actual price is $150. 

Also, our Japanese representatives, 


Microsoftware Associates, have notified | 


us that BYTE listed its old address, 
telephone, and Telex numbers in a recent 
article. The new location, telephone, and 
Telex number are: 

Microsoftware Associates 

6th Floor А. Y. Building 


3-2-2, Kitaayama, Minato-Ku 
Tokyo 107, Japan 

tel: 03-497-0381 

Telex: 2427080 


Patricia Lucas, Public Relations Manager 
Digital Research 

POB 579 

Pacific Grove, CA 93950 


A Satisfled Customer 


About a year and a half ago, I first 
entered a personal computer store. | was 
ignorant of and mystified by the very 
word computer. ] was intimidated by the 
seemingly nebulous array of the various 
brands of microcomputers, peripherals, 
and software. 

But for previously having acquired 
shrewdness in the marketplace the hard 
way, I would have been easy prey for less 
scrupulous dealers and sales personnel. 
But I knew that [ did not know enough to 
even begin to make intelligent choices 
about what, for me, is a major purchase— 
one with which I must live for a long, long 
time. 

I approached the marketplace eager to 
learn everything I could about microcom- 
puters. I avidly read various literature and 
BYTE magazine. I availed myself of the 
University of Minnesota's public service 
Microcomputer Helpline (call (612) DR 
MICRO). And I sought considerable clari- 
fication from numerous dealers. 

In the marketplace, however, | ex- 
perienced a number of possibly manipula- 
tive ploys: I was misled with incomplete 
information, I was intentionally misad- 
vised, and (because I did not present the 
instant sale), perhaps the most irksome to 
me, | frequently experienced the cold 
shoulder from impatient or greedy sales 
personnel, 

The manager and staff of only one com- 
puter store showed me the consistent pa- 
tience and constant willingness to take the 
time to help educate me. They never mis- 
advised me, nor have I ever felt manipu- 
lated by them. They have been customer- 
friendly even if this meant foregoing the 
sale of any item if a competitor's product 
was in my best interest. These days, that 
kind of ethics means more to me than 
money. 

Perhaps, as was at issue in BYTE maga- 
zine several months ago, Computerland 
does ask somewhat more for products 
than some, especially mail-order competi- 
tion. But if my very rewarding association 


` A Complete Graphics 
d: Department For Just $1995. 


Realize day-in and day-out solid performance from errors, as when attempting to place a pen in an | = 
a quiet and capable desktop plotter. It's true. For only already occupied stall. су 
51995” the Houston Instrument HIPLØT™ DMP-29 will And it's smart. An extensive set of firmware routines mà 
provide you with world-class multi-color hard copy makes life easier for the user. A small sampling of the 
graphics, and deliver a level of quality and perfor- built-in talent inherent in the DMP-29 includes 
mance that you would expect in a plotter costing character generation, circle, arc and elipse synthesis, 
fhree times as much. line type variations, viewport/windowing. clipping 

I's a hard worker. The DMP-29 goes about its job and scaling. 
with amazing speed and precision. Unbeatable resolu- For more information on the hard working, friendly 
tion and repeatability ore yours in both 847 x T^ and and smart DMP-29 plotter, contact Houston Instrument, 
П” x V" formats, and 8-pen capability assures you of PO. Box 15720, Austin, Texas 78761. (512) 835-0900. For 
fast attention-free flexibility when multi-color output Is rush literature requests, outside Texas call toll free 
required. High pen speed combined with an ad- -8OO-531-5205. In Europe, contact Houston Instrument, 
dressable resolution of O.OOT' assures fast, accurate Rochesterlaan 6, 8240 Gistel, Belgium. Telephone 
and stepless traces. 059/27-74-45, 


It’s friendly. You can call 21 different functions directly - 
from the front-panel membrane keyboard. It's tolerant B A 1) T, С Ы є LO М B 
too. The DMP-29 will modestly protect itself from user 
Ж”... E | (> 


' U.S. Domestic price only 
ІМ Trademark of Houston Instrument 


Circle 60 for literature. 
Circle 61 to have representative call. 4POOS 


PRICE BREAKTHRU— 


BULL: 


TAS-50 Mod | and Ili 
hardware 

16K RAM upgrade 
External Disk Drives 
inc. p.s. & anclosura** 


$13.50 


401k 1 side $215.00 
401% 2 sides $295.00 
80lk 2 sides £425.00 
Signal extender cable 

(оғ аж. drive $12.50 
2 drive expansion 

cable (Mod ! or Iii} $20 00 
4 drive expansion 

gable (Mod I) $25.00 
Bare Drives— 

40tk 1 side 8180.00 
40tk 2 sides $245,00 
Drive Service Manuals $25,00 
Single drive р,5. 

& enclosure $49.96 


Hard Disk (Winchester) 
for Mod |, LNW— 
Includes DOSPLUS 4.0 


8.3 meg $1649.00 
9.6 meg 51649.00 
19 meg $2449.00 
2% 6.3 meg $2449.00 
2 x 9.6 meg $2849.00 
2% 19 тер $3949.00 


Hard Disk 6.3 + 40Ik 
floppy combination $1995.00 


Percom Doubler— 5149.00 
Dala Separator— $27 00 
LNW producis 
TAS-80 Mod iii 
16K ІІІ! Basic $899.00 
16K upgrade $13.50 
48K — 1 disk $1349.00 
4BK —2 disk $1549.00 
2 sided disk 
upgrade $70.00 ва 


VR RS232C—upgrade $70.00 | 


Direct Connect 300 baud 
modem upgrade 5275.00 
Hard Disk for Mod --ІНМ-РС 


6.3 meg $1599.00 
9 6 meg $1799.00 
19 0 meg $2399.00 
2x63 $2399 00 
2.96 52799 00 
2 х 190 53899 00 


Coming Soon—Iinternal 
Hard Disk for Mod 111 
Floppy Disk II kits for 
Mod Jil include p.s. 
controller & cables 


40th — 1 side $440 00 
401к —2 side $510 00 
2nd -—40lk 1 side $160 00 
2nd — 401к 2 side 5250 00 


' Weg use VR Оаа һабуағғ 
upgrades exclusively 
Prey ate 1ha bes! around 
Printers— 
C iton F 10 40GPS 


ieltar quality $1399 00 


Terms—COD or Prepaid Only 


F.0.B. Shipping Point 
(215) 461-5437 


Prices Subject to Change Without Notice. 
TAS-80 Trademark of Tandy Corp. 


C itoh F-10 55CPS 


laiter quality $1699 00 
C Hoh tractor for 
F 10-40 5200 00 
F10-55 5225 00 
Ribbons for above 
printers $4 50 ea 
Sheet leeder 51200.00 
Choh Pro-wnter 
parallel $475.00 
serial $575 00 
Okidata 80 5375.00 
B2A $479 00 
B3A $749.00 
Okigraph $65 00 
NEC —7710 R5232 
55 CPS $2485 00 


NEC —7730 parallel $2495 00 
NEG —7720 KSA 52835 00 
Уелісді Tractors 5228 00 
Bidirectional Tractors 


$325 00 
Shee Feeder $1175 00 
Twin Feeder 51595 00 


Smiih Corona—TP1 pitch 
10:12 piteh— Saral 
parallel interlace 
Super Deal $595.00 
Slandard Cable $25 00 
Tabletop Printer sland— 
12" (holds up (o 
50 105) 51795 
Tabletop Printer sland— 
16" inpids up to 


50 ibs ) 524 95 
Diskettes—10 par box 
Verbatim — 
5'. SSDD $23 95 
5'4 0500 $39 95 
Maxeli—5°4 $34 95 
Elephant Бу 
Leading Edge $22 95 
Disk head cleaners— 
VR Data (5's } $1495 
verbalim 5'4 org $2995 


5'. plashc botary case 
B' plastic tibrary case 
Paper & Labels 

9') x 11 Fantold— 


2700 ct $27 50 
14 x 11 Fanloid 
2700 сі. %35 00 
2; х %,, abels—5M %15.00 
Modems 
Hayes 
&marimodem $229 00 
Micromedem 11 $278 00 
Victromodem 100 $305 00 
Novation 
Ашо са! $229 00 
D Gat $165 00 
Cat 5155.00 
42026 — 1200 baud 
hall duptex $475 00 
Apple Cal || £339 00 


IT’S A MIRACLE! 


Lexicon 
Lex—Il 
Monitors— 
BMC 12" Mean 
Graen 589.00 
BMC 13' Composite 
Colot $325 DO 


Mod ilill software" 
DOSPLUS 3.4 Mod | $87.50 
DOSPLUS 3.4 Mod Ill $87.50 
LDOS 5.1 Mod і, 11 $117.50 
Micro Term (Best yet) $75.00 
Super utility (Best yel) $45.00 
Micro Sotl — 


5124 00 


Adventure $25 00 
Fortran-80 58000 
ALDS £80.00 
Basic Compilar $159.00 
TRS-30 Mumath $69.00 
Hayden Software — 
Sargon Il $32.00 
Blackjack masier 527 00 
Finplan $69 00 
Big Five Software 
Super Nova $17 00 
Attach Force 517 00 
Cosmic Fighter 51700 
Meleo! Mission J| $17 00 


Defense Command $17 00 


Galaxy Invasion $17 00 
Robo! Altack 517 00 
Stellar Escort 51700 
Broderbund— 
Gatactic Trilogy $35.00 


inc —Galaciic Empire 
Trader Revolution — 
available 
sepatately 
$17 OD ва 
Acom Soltwara— 
Gammon Challenger 


$18 00 
Pigskin $17.00 
Tengins $18 00 
Invaders $18 00 
Quad $18 00 
Basketball 518.00 
Due!-N-Droids $18.00 
Aslroball $17 00 
Spacerocks $17 00 
Everast Explorer $1700 
Elec Handicapper 
Basketball $80 00 


“All БО! ае меп i UN dis -- 
Cassetes may be avaiable 


please дшн 

Books— 

TRSBO Disk & olher 
mysteries $1595 
Microsol! Basic 

Decoded $20 00 
The Custom TRS-«80 32000 
Microsolt Basic 

taster & better $20 00 
The Gusiom Apple $17 00 


DISK SUPPLY CO. 


38 December 1982 © BYTE Publications inc 


Suite 439 111 5. Olive St. 
Media, PA 19063 


Letters 


of the past is апу measure, the staff at 
Computerland of Downtown Minneapolis 
ís well worth the investment. 


Larry E. Johnson 

Building 9, Room 225 

Minnesota Veterans Home 
Minnehaha Ave. and East 51st St. 
Minneapolis, MN 55417 


Bug Fix 


I use Wordstar with an IDS (Integral 
Data Systems) Prism 80 printer. Until 
recently, I could not print subscripts or 
superscripts. After many long-distance 
phone calls and letters to IDS, Micropro, 
and everyone else I could think of, I found 
the solution to be a simple matter of 
changing 8 bytes in Wordstar, 

Specifically, to get superscript capabili- 
ty, you must change ROLUP: through 
ROLUP: --3 to 3, 1B, 19, and 19 (hexa- 
decimal), respectively. To get subscript 
capability, you must change ROLDOW; 
through ROLDOW: +3 to 3, 1B, 14, and 
14 (hexadecimal), respectively. I hope this 
information saves some readers the time 
and money 1 invested. 


Leo J. Scanion 
7708 East Allen Dr. 
Inverness, FL 32650 


Shedding Light 
on Battery-Powered Dispiays 


| read with interest Chris Morgan's 
editorial “Тһе Briefcase Computer Market 
Heats Up" (July 1982 BYTE, page 6), On 
page 7, he states that "electroluminescent 
(EL) displays consume a lot of power—so 
much that they cannot be battery oper- 
ated as can LCDs (liquid-crystal 
displays]." 

EL-display technology is the most 
power-efficient of all the emitting tech- 
nologies, except For CRTs (cathode-ray 
tubes). We at Aerojet have developed an 
EL display for a battery-operated portable 
terminal. This work has been under the 
sponsorship of the Army (ЁКАРСОМ). 
The display is being installed in the Digital 
Message Device terminal manufactured 
by Magnavox. The terminal will be evalu- 
ated in the U.S. Army's TACFIRE 
system, 

LCDs are inherently the lowest power- 
consuming display technology ever con- 
ceived by man. However, they are not 
matrix-addressable in large panels of 320 


Check The Chart 
Before You Choose 
Your New 16-Bit 
Computer System. 


Columbia Data Products 

New Multi-Personal* Computer, 
Featuring IBM-PC* Compatibility, 
Excels In Professional, Business 
And Industrial Applications. 
Check it out. 


Columbia Bata Products MULTI-PEFSONAL' COMPUTER 
can ий eoliware and nardware originaly intended Тот 
Ihe ІМ” Personal Compuler While anjoying ihe 
(шү anri expandability et an Columbia Oaths сат» | 
pulm тулітітте 

дуаа «ратат sysrem кмге includes singe - 
user МЕ-ПОЕ” of CP/M ВВ” от multeuder, mulli-tasking 
MPM B6* or QASIE-TB*. With AENIX® uvallable aoon 
providing users WI a "oat of compualibla sofware pack. МАІМ TENTU 
ogee for personal and professional business and indus. Micron oc nese 
tid королі, A large setaction а! higher taval languages 
ого also avaliable, including BASIC, FORTRAN, COBOL, 
PASCAL und MACRO Assemble 

Qur slnndard 16-817 8088 hardware eontiguration pro 
vided 128K НАМ wilh parity, Wo НЕ-232 serial porta, 
Cantronies parallel printer port. interrupt and ОМА соп: 
trollers, dual "орру dlaka wilh BADOK storage, Winahealar 
minh and Neyboard intertazes, and аі IBMPC compat. 
Зір храпа? siota... end liats lor aniy $7995 Winches 
tor hard. disk contigurations, featuring cache bulia 
conraollars for anhanced disk асбап partormanca are 
niao avallable. stirling at $4805 

Зо, when you need їо grow. Whw gamble and hassle 
With independent ihind party hardware and opernnting 
syntem vendors which may or mary not og compatta 
not to mention ihe hidden expense and Trustrütion ol 
Implemantinga peripheral drivers In the differant operal- 
па systems and upgrades 7 Who needs ina linger pointing 
When things. don t work aut? 

After vou raview our chart, vou will agrag lar overall 
16-Bil micraproceesor superiority, expandabllit, Пах? 


(ТЕН Мз. _ 
ШІ "е UD 


| furi "pg ipis ПЕ TTA 
bility, compatibility and real economy, Columbia Data ig | [и [p "peu | 
waur toígl SOLUCE ETE килы) ne real үт ғақ 
Оце Multi-Persanal Computes the 18-Bil systam EMIL СЕ Saat oe лү ый Vs 
born (O drow! Mor аве Pori aot Due Dosualar Timon ni Ein, valan 
Get yOLrs now іле 0a on іму өшті Dare Ошм Produew iie васос пі Е/М Бі” erm. àn аннап, 


Бапаш 2-0 Cr кжлапкат Niami 
А м aie ТҰТЕ anms Алсын! Ogg 


Hine Са o Weal Coma) Бис 


сег Houle "OB Ago Matern тыс PO Ада (4TH 

Columba м ртты» ЛІШ Т 460 MORRO ГЇ бат * 

Тай гету пв oP 0 Мажезгі Маг Cá por Waal Cinema 

Tus ттоана- i (Madi Та РЕ Ат ан Foire d2151-X!!ED 
Telos Brrr Tulsa йаа 


IBM а Iw (тайата oh witemarinnal Business sonak РІМ and MPA аге ігадё така or onla Pasar. GANG auha Waders a| Pare Ота, MEDDA and ЖЕМІК ani 
irsdümerks of MICROSOFT 


Lett Sarr ES 


columns by 192 rows or more. Additional 
power must be consumed to make them 
matrix-addressable, such as thermal ad- 
dressing. When provided with thermal ad- 
dressing, LCDs consume more power than 
EL displays. 


Larry E. Tannas Jr., Engineering Manager 
Thin Film Device Laboratory 

Aerojet Electro Systems 

1100 West Hollyvale St. 

POB 296 

Azusa, CA 91702 


Actually, just about any electrical or 
electronic device can be run by batteries. 
The question is, would the batteries be too 
bulky for use with a portable computer? 
Гре heard from a number of companies 
who are working on that very problem. 
Many thanks to Mr. Tannas and the other 
readers who noted that electroluminescent 
displays can indeed be run by batteries. 
‚ <.%®&. М. 


Sorry, Wrong Number 


A pin number is incorrect in “MPI Disk 
Drives Meet ІВМ” in the September 1982 


BYTE Letters (page 20). When following 
the procedure to use MP! B51 drives in the 
IBM Personal Computer, reference to pin 
34 should be to pin 32, Side Select. Also, 
pins 7 and 8 (head load connecting to 
motor) can be jumper-connected on the 
shunt socket of the MPI drives instead of 
pins 1 and 14 (head load connecting to 
drive select). Either way wil] work, 


Kim B. Lignell 
649 South Harvard Ave. 
Addison, IL 60101 


Adventures Pald Off 


In response to Hans Strasburger's re- 
quest in the August 1982 BYTE (page 32) 
For "real" adventures like the original, we, 
too, were starved for adventure after get- 
ting 350 points. So we wrote our own and 
now offer three additional adventure-type 
programs. A Remarkable Experience is a 
cave-exploration game with passwords to 
unravel, unique locations to investigate, 
new treasures to find, and unusual actions 
to take. A Galactic Experience is a space- 


THE MULTI-USER FRIENDLY MEMORY BOARD WITH 


| L 
NO 


256 Kilobytes 
6 MHZ with no wait 
states—most processors 
[С] Designed to operate іп any 
S-100 System IEEE or Non- 
IEEE | 
C] 16-bit addressing option: 
Powerful Macrotech Mem- 
ory Mapping (M?) bank se- 
lect architecture allows | 
each 4K block of the 16 bit 
(64K) logical addresses to 
be dynamically translated 
to any 4K block of the 256K 
on board physical memory. 
07 24-bit direct addressing 
option 


operation 
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ГГ] "Educated" cycle control 
module generates all tim- 
ing on board asyn- 
chronously for maximum 
access speed and uniform 


O Comprehensive technical 
manual with complete in- 
stallation guide and source 
listings for MP/M ІІ““ and 
"Virtual Disk” solid stata 
disk applications. 

[Г] OMA operation fully sup- 
ported in strict accordance 
with IEEE 696 standard. 

(18/16 data transfer protocol 


[Г] Parity error detection A 3) 887-5737 


O Multilayer board and bus 
signal filtering for naise- 
free operation. 

[7] Full one year warranty 


ll you wish, send a check оғ monay 
order for $1,379 (in California add 6% 
sales tax where applicable). 


Manual available al $25.00 each 
relundable with order. 


"Registered Trademark of Digital 
Research Corp. 

OEM & Dealer inquiries Invited 
MACROTECH International Corp. , 


22133 Cohasset St., Canoga Park, 
California 91303 


n the U.K. call "0621" 828-763 


Circle 280 on inquiry card. 


exploration adventure with a murder 
mystery to analyze and a planet to save 
(by far our largest and most complex 
adventure), А Physical Experience is 
another space adventure where the user, 
Captain Player, must reverse the ex- 
periments of a group of scientists, prevent 
a supernova, and save the universe. 

These are assembly-language programs 
with playing styles similar to the original 
Adventure; the computer recognizes and 
responds to one- or two-word sentences 
of four or five letters each. They are avail- 
able in HDOS for Heath/Zenith com- 
puters and for standard 8-inch CP/M ver- 
sion 2.2 or higher. Further information 
can be obtained by writing to the address 
below. 


Janet С. Hoyle, Business Manager 
Hoyle and Hoyle Software 

716 South Elam Ave. 
Greensboro, NC 274038 


ВҮТЕ 5 Bits 


intel and Microsoft Ink 
Xenix Pact 


Intel Corporation and Microsoft have 
signed an agreement making the Xenix op- 
erating system available for Intel's iAPX 
86 microprocessor family, Under the 
terms of the agreement, Xenix for the 
iAPX family will be marketed by Intel. In- 
tel began shipping the first iAPXs running 
Xenix in July. The company also an- 
nounced plans to have the iAPX 286 out- 
fitted with the operating system by the 
first half of 1983, which will make Unix- 
derived software available for 8086 sys- 
tem users. 

Xenix is Microsoft's fully licensed 16-bit 
microprocessor adaptation of Bell Labora- 
tories’ Unix version 7 operating system. 


Quarterly Calis for Papers 


The editors of The Journal of Computers 
Reading & Language Arts have issued a call 
for papers dealing with the interdiscip- 
linary theme of computers and their rela- 
tionship to the reading and language arts. 
Papers or requests for information should 
be sent to George H. Block, Journal, of 
Computers Reading & Language Arts, 
РОВ 13039, Oakland, CA 94661. m 


` GREAT IDEAS... 
Down to Earth 
M у n roducts 


= j 
ТТГ 1 
ве ume ! 


(AVAILABLE SOON) 


6 Slot Molherboard 
Complete power supply 
- Utilize regular or Thinline drive 


| ШИ — M 
SDS-S100 CHASSIS - P 


SDS-MULTIPLEXER/DISPLAY "t Ra ОШ 
Three RS232C 1 10 2 Switches E ES = 
Two Seven Segment Status Display 1) 
(Can be used as a line monilor tor dala e i cupi i А0 
communications link) —— > --- 
+ {route RS232 lo one о! two devices) а 
в 
4 қ 
4 4 А 
| NEC-FLOPPY DISK DRIVE 
| Double Sided 
й! Singie Density/Oouble Density 
Up to 2.4 Megabyte 


SPECIAL PRICING 


^ —— Қ 

4 „24а | 
ә 
Й 

SD5-HARD DISK INTERFACE Tg "ve ^; 
Micropolis 1220 Series А “мн ы 1. 
Interlace Adapter ч. = 
« тг, e 
= E " 


SDS-SINGLE BOARD COMPUTERS 
Z80A CPU 64K Bank Swilch Memory 

2 RS232 Channels 4 Timers IEEE 696 Buss 
Interface 

4 Parallel poris 

NEC 765 FDC with PLL to all Shugart ‚ 
і compatable drives (SDS-Master only) 


SDS-ZSIO 


| - i 


т! тал fi 54 ME i “4 а 1 „№ т i lg 4: 9 о! Inquiry card. 


fresno CA / Marketing D. 11 " Ave: Fairview ark, Ohlo 44126 | : 
(216) 331-8500 Ti 180751 WDMR am) ATC MD X BOOTH 986. 
Ут Е. 


Look W ho 


Picked the Peach. 


Did You? 


They did. 

And perhaps you did too. If you 
own an IBM Personal Computer," an 
Apple ІП,” a Zenith 2-89" or a 
Hewlett-Packard HP-87; you've had 
the chance to pick Peachware™ All 
these companies chose Peachtree 
Software" to get the most out of 
their machines for you. 


And with good reason. Peachtree 
Software is the recognized leader in 
business software for microcomputers, 
with a reputation for comprehensive, 
well-designed packages, easy-to-use 
documentation and Peachcare * —our 
own array of support services un- 
matched in the industry. 


With integrated systems like the 
Peachpak" 8 Accounting Series— 
General Ledger, Accounts Payable, 
Accounts Receivable, Sales Invoicing, 
Inventory Control and PeachPay™ 
Payroll — Peachtree offers che manager 
unprecedented control over his critical 
accounting activities. And the Peach- 
pak 9 Office Productivity Series, 
based on the PeachText "* word 


processor and including the Peach- 
Calc" Electronic Spreadsheet, Spell- 
ing Proofreader, Mailing List Manager 
and Telecommunications, expands 
the power of Peachtree Software 

to all areas of the office. 


Those qualities made our software 
the natural choice of these big manu- 
facturers. But they're not the only 
ones who've picked a peach. So have 
tens of thousands of individual users 
of the better CP/M" —compatible 
microcomputers. 


If you haven't picked the Peach, 
isn't it about time you did? 


Circle 372 on inquiry card. 


“We improved Magic Wand,” and it's so good 
we put our name on ik. 


Please send me information on Peachware™ by Peachtree Software. 


Name: 
Company: 
Address: 
City: 


lama: O prospective dealer 


State: Zip: 


[] user of software 


Peachtree Software Incorporated an MSA company 


3445 Peachtree Road, N.E. / 8th Floor / Atlanta, Georgia 30326 / (404) 266-0673 


IBM is a trademark of International Business 
Machines Corp. 


Apple III is a trademark of Apple Computer Inc. 
Z-89 is a trademark of Zenith Corporation. 

HP-87 is a trademark of Hewlett-Packard Company. 
CP/M is a trademark of Digital Research Inc. 


Peachware, Peachtree Software, Peachcare, 
Peachpak, PeachPay, PeachText and PeachCale 

are trademarks of Peachtree Software Incorporated, 
an MSA Company. 


Copyright © 1982 Peachtree Software Incorporated, 
an MSA Company. 
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Build the Circuit Cellar 
MPX-16 Computer System 


Part 2 


A continued description of an 8088-based system that shares 
its principles of operation with the IBM Personal Computer. 


This article is the second of three 
describing the design and operation 
of my most ambitious construction 
project to date: the Circuit Cellar 
MPX-16 computer system, I've writ- 
ten these articles with the intent of 
giving you a grasp of the basic func- 
tional parts of a complicated piece of 
electronic equipment and how these 
parts work together. 

Because the MPX-16 is somewhat 
more complex than the projects [ nor- 
mally write about, Гуе had to 
simplify the presentation of many 
details to fit them into the magazine, 
but if you're interested in building an 
MPX-16, you can get all the details 
you need from the MPX-16 Technical 
Reference and User's Manual, which 
comes with the printed-circuit board 
available from The Micromint (see 
the text box on page 78). This book 
includes timing diagrams and listings 


Copyright © 1982 by Steven А. Ciarcia. 
All rghrs reserved. 


IBM and ІВМ Personal Computer are trade- 
marks of International Business Machines Cor- 
poration. 

СР; М-86 is a trademark of Digital Research 
інг. 
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Steve Ciarcia 
POB 582 
Glastonbury, CT 06033 


of the MPX-16's special software. 

Last month 1 presented an over- 
view of the system and a discussion of 
the coprocessors and bus structures. 
This month, Га like to continue by 
explaining memory, interrupts, the 
expansion bus, and I/O (input/out- 
put) decoding. But first, here's a recap 
of the MPX-16's features. 


System Features 

The Circuit Cellar MPX-16 com- 
puter system fundamentally consists 
of a single 9- by 12-inch five-layer 
printed-circuit board (containing 120 
integrated-circuit packages), to which 
various peripheral devices are at- 
tached. It has nine expansion slots 
and is completely compatible with the 
I/O-expansion bus of the IBM Per- 
sonal Computer. 

The MPX-16 uses the Intel 8088 
microprocessor and the optional 8087 
numeric coprocessor; the main circuit 
board has room for 256K bytes of 
user memory and contains two serial 
and three parallel І/О ports, а 
floppy-disk controller, and EPROMs 
{erasable programmable read-only 
memories) containing the BIOS (basic 
I/O system) module of Digital Re- 
search's CP/M-86 16-bit disk operat- 
ing system. The MPX-16 can be 


readily expanded to provide a full 1 
megabyte of user memory and several 
megabytes of hard-disk mass storage. 
A more detailed list of characteristics 
appears in table 1. 

The MPX-16 was initially designed 
to run CP/M-86, but eventually 
Microsofts MS-DOS operating sys- 
tem will be available for it, making it 
possible to run most software written 
for the IBM Personal Computer on 
the MPX-16, except software that 
uses unique features of the IBM PC. 
The principal difference is this: with 
the present BIOS, the MPX-16 com- 
municates with the user through a 
serially interfaced display terminal in- 
stead of a memory-mapped video 
display. (You could theoretically in- 
stall an IBM Color Graphics Display 
Adapter and a serial IBM-type key- 
board for exact hardware emulation.) 

The MPX-16 is well suited for use 
as a low-cost 8088-based computer 
for integration into a complete hard- 
ware/software package, chiefly 
because it combines so many func- 
tions on а single printed-circuit 
board. Putting together the hardware 
of a complete system, you need only 
add a power supply, a serial video- 
display or printing terminal, and one 
floppy-disk drive (either 5%- or 


IS THIS LEVEL OF RELIABILITY 


REALLY NECESSARY? 


ACCUTRACK 


If you've ever lost data due toa 
faulty disk, you know how impor- 
tant reliability can be. 

That's why Accutrack disks are 
critically certified at 2-3 times the 
error threshold of your system. 

Why they're precision fabricated for 
higher signal quality, longer life and 
less head wear. And why we take 
such extra steps as testing single- 
density mini disks at double-density 
levels. So you don't have to worry 
about the reliability of your media. 


Accutrack disks. OEMs have 
specified them for years. You can 
trust them for your data. Call toll- 
free (800 225-8715] for your nearest 
dealer. 


ACCUTRACK 


Dennison KYBE Corporation 


82 Calvary Street, Waltham, Mass. 02254 
Tel. (617) 899-0012; Telex 94-0179 

Outside Mass. call toll free (800) 225-8715 
Offices & representatives worldwide 


Circle 175 on inquiry card. 


Dealers: Give your customers a 
choice—Accutrack’s OEM perform- 
ance as well as your heavily adver- 
tised brand. We have the industry's 
only complete line of disks, cas- 
settes and mag cards, including 
virtually all special formats. 

If you want a quality line, small 
minimums, the ability to mix 

and match, private labeling, 

fast delivery and great price, call 
today. Find out how responsive a 
media supplier can be. 


. designed to use а 5-MHz Intel 8088 microprocessor, which combines a 16-biI archi- 


tecture wilh an 8-bit bus interface and has 20-bil addressing capabillly tor up lo 1 
megabyte of system memory, operating in maximum mode (о support multiprocessing 


. optional intei 8087 math coprocessor 
. onboard space for four 64K-byte banks of dynamic RAM for а total a! up to 256K 


bytes, wiih parity generation and error delection 


. Sockets for up іо 64K bytes of JEDEC 24- or 28-ріп slandard ROM or EPROM devices 
. two RS-232C serial I/O ports 

. two B-bit general-purpose parallel O ports with handshaking control lines 

. one Centronics-compatible parallel printer рогі 

. four programmable timers (one far a real-time clock, two for data rates, one for 


memory-refresh requests) 
four independent DMA (direct memory access) channels 


. Sixteen levels of vectored, prioritized interrupt control 


single- or double-dansity floppy-disk controller for controlling up to four 5%-inch or 
8-Inch single- or double-sided drives 


. five 82-pin l/O-axpansion-channal connectors (hardware compatible with the IBM Per- 


sonal Computer) with spaca for tour more 


. five-layer 9- by 12-inch printed-circuit board 


14. BIOS for CP/M-86 in EPROM 


Table 1: Major characteristics of the MPX-16 computer system. 


Start Address 
Decimal Hexadecimal 


Bank 


Function 


64K to 256K bytes of RAV 
memory on system 
board 


up to 704K bytes of 
expansion memory in 
МО channel 


64K bytes of system ROM/EPROM 


Figure 1: Map of memory-address-space allocation in the MPX-16, іп 64K-byte 


increments. 


B-inch), Turn on the power, insert a 
CP/M-86 disk, and go. And by the 
time you read this, an enclosure for 
the circuit board should be available. 
Many applications need nothing 
more. 


System Memory 

The stars of the show in 
November's article were the Intel 
8088 microprocessor and the 8087 
numeric processor extension (NPX), 
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with supporting roles played by the 
Intel 8284 clock generator/driver, the 
8288 bus contraller, and the 8237A-5 
DMA (direct memory access) con- 
troller, This month we look at some 
less glamorous but equally necessary 
components, starting with a type of 
component so prosaic as to be called 
a commodity by the semiconductor 
industry: the memory. 

The MPX-16 system circuit board 
contains both read-only and 


read/write memory. In addition to 
the possible 64K bytes of ROM, the 
MPX-16 circuit board contains 
sockets for up to 256K 9-bit words 
(ап 8-bit byte plus a parity bit) of 
dynamic RAM (random-access read/ 
write memory). Furthermore, to aug- 
ment the onboard memory, as much 
as 704K bytes of expansion RAM or 
ROM can be added in the 1/0- 
expansion slots using readily 
available memory-expansion boards 
such as the Quadram Quadboard or 
the Seattle Computer RAM-Plus 
card. A memory map of the 8088's 
1-megabyte (1,048,576-byte) address 
space in 64K-byte increments is 
shown in figure 1. Two of the five 
sections of the schematic diagram are 
included in this article; section 2 ap- 
pears as figure 2 on pages 48, 49, and 
50; section 3 as figure 3 on pages 52, 
53, and 54, A table of integrated cir- 
cuits, giving their type, location, and 
power connections, appears on pages 
56 and 60 as table 2, 


ROM Configuration 

Four integrated-circuit sockets, 
designated IC82 through 1С85 in sec- 
tion 3 of the schematic diagram, are 
provided for holding ROM  (read- 
only memory) chips, which most 
often are EPROM devices. These four 
JEDEC- (Joint Electron Device Engi- 
neering Council) standard 28-pin 
sockets can contain several sizes of 
EPROMs, any of the various "byte- 
wide” (8-bit word size) devices such 
as the 2716 (16K bits or 2K bytes), the 
2732 (4K bytes), the 2764 (BK bytes) 
or the 27128 (16K bytes). EPROMs 
with 24-pin packages, such as the 
2716s and 2732s, are plugged into the 
lower 24 pins of the sockets, with cer- 
tain jumper connections set accord- 
ingly. 

For proper operation, the MPX-16 
circuit board must contain a ROM or 
EPROM device in the highest address 
space (socket IC85) and a bank of 
RAM in the lowest address space 
because the 8088 processor fetches its 
first instruction after a power-up reset 
from location hexadecimal FFFFO 
{usually a jump instruction branching 
to an initialization routine) and uses 
interrupt vectors in the range hexa- 
decimal 00000 to OO3FF. 


Circle 4 on Inquiry card. ex 
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Photo 1: The Circuit Cellar MPX-16 single-board computer system, which uses the latest technology to provide lots of low-cost com- 
puting power. The five-layer printed-circuit board contains 120 integrated circuits including most common peripheral-device inter- 
faces; furthermore, any peripheral-device card intended for use with the ІВМ Personal Computer can be plugged into one of the І/О- 
expansion slots, There are nine slot positions, but only five sockets are installed initially. 


The capacity of the ROMs (or 
EPROMs) used on the system board 
must be compatible with the con- 
figuration of onboard jumpers JP1 
through JP6 and with the program 
stored in the 32-word by 8-bit 
address-decoding PROM (program- 
mable ROM) device ІС45, ап 
HM7603. The PROM program and 
jumper arrangements supplied with 
the system board are intended for 
type-2732 EPROMs. А different 
decoding PROM is needed for other 
memory-device types so that the four 
ROM sockets may be decoded into a 
contiguous address space in each 
case. (A PROM-programming table is 
included in the MPX-16 documenta- 
tion.) The ROM-decoding logic and 
memory organization are respectively 
shown in sections 2 and 3 of the 
schematic diagrams. 

The ROM-address-space-decoding 
logic for the system board is enabled 
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whenever all three high-order system 
address bits, SYSA17 through 
SYSA19, are high, causing the output 
of a NAND gate (IC30) to go low. If 
five PROM-address bits SYSA11 


Memory chips are less 
glamorous than 
microprocessors, but 
just as necessary. 


through SYSA15 or SYSA12 through 
SYSA16 (depending оп the jumper 
configuration) address one of the 
programmed locations, the selected 
ROM-chip-enable line (one of 
PROMSELO through PROMSEL3) 
is also driven low, selecting that 
memory device. The ROMSEL 
signal at IC28 pin 5 (a two-input OR 
gate in section 2) also enables a wait- 
state-generation circuit if jumper JP7 


is connected. After one of the 
PROMSELx lines has been driven 
active-low, a SYSMEMRD (system 
memory read, active-low) signal from 
the system bus master will initiate the 
memory-read cycle and generate a 
single wait state if JP7 is connected. 
Valid data from the ROMs is avail- 
able on the data bus after 
SYSMEMRD goes low. 

Normally, the MPX-16 requires 
ROM or EPROM devices with an ac- 
cess time of 350 ns (nanoseconds) or 
faster. The optional wait-state feature 
afforded through JP7 allows use of 
slower ROM devices with 450-ns ac- 
cess times. [f faster devices are used, 
then JP7 should not be installed and 
the MPX-16 can operate with no wait 
States, 

The EPROMs on the standard 
MPX-16 system board contain a 
power-on self-test routine and I/O 
drivers, including the CP/M-86 BIOS 
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... the PERSONAL LANGUAGE " system | 
that mirrors your commands using 
your own words! 


» SAVVY is a miraculous new 
information handling system. 
* SAVVY is an automatic database 
management system. | 
* SAVVY Is a new level of 
machine Intelligence. 
* SAVVY, part hardware, 
part software, is the 
beginning of truly 
"Personal Computing”. 


* SAVVY comes with: 
General Ledger, 
Accounts Receivable, 
Accounts Payable, 
Payroll, Mailing List, 
Document Writer and 
Inventory Control. 


Trademark: SAVVY, Robot Programmer: | 
Excalibur Technologies Corporation. 


Personal Language: SAVVY Marketing 
International. 


| Through SAVVY, you and your 

computer talk to each other in your 
own natural, conversational 

English (or Spanish, or 


French, etc.]. 


It learns from you 
what you want 
done In үн own 
personal language. 


Once SAVVY learns 
your language it 
can create any file 
you wish. Input, 
output, additions, 
changes and 
deletions are 


"m. arranged for you. 
ы” a SAVVY's "Robot 


Programmer” 


6. has been trained 


` to write 100% 
of the programs 


needed to manage your 
database information. 
SAVVY runs CP/M™ 
and Apple DOS, 


You'll discover that SAVVY 
recognizes your personal words, 
even if misspelled, or even If you use 
a phrase never used before! 

SAVVY continues to grow through 
use to become better and better at 
understanding your commands. 


Eventually, you will see SAVVY as a 


| mirror to your own way of thinking 


and working. it is a re-definition of 
"user-friendly". 


SAVVY, it's the first system that truly 


| means "personal computing”. 


SAVVY Is like no other system on 
earth. 

SAVVY cost $950. 

Seeing 15 belleving. SAVVY is on 
display at selected computer retail 
locations. Call for the name of your 


nearest dealer. 


| CP/M is a trademark of Digital 


Research Corp. " 


Apple Is a Trademark of Apple Computer 
Inc. 


100 South Ellsworth Street, 9th Floor, San Mateo, СА 94401 |415) 340-0335 
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Figure 2: Section 2 of the schematic diagram of the MPX-16 computer's main circuit board. (Section 1 was printed in last month's ar- 
ticle: section 3 appears here in figure 3; sections 4 and 5 will appear in next month's article.) The notation *(n) indicates that a given 
signal line connects to a component or another line shown in schematic section n. 

A table of all the MPX-16's integrated circuits appears as table 2 on pages 56 and 60, giving each device's number, type, sec- 
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tion/figure location, and power connections. Connections to the !/O-expansion-channel slots are of course made to each individual 
slot. Possible substitutes for the HM7603 are the 745288, the 825123, and the AM27509, although it's best to use the HM7603. (The 


diagram is continued on page 50.) 
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Figure 2: Continued from page 49. 
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Figure 3: Section 3 of the schematic diagram of the МРХ-16 computer's main circuit board. The notation *(n) indicates tha! a given 
signal line connects to a component or another line shown in schematic section n. 
Connections shown on the edges of the dynamic-memory array on page 54 are of course made to each individual chip. Bypass 
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capacitors, not shown, should be installed adjacent to most integrated circuits between +5 V and ground. A table of all the MPX-16's 


integrated circuits appears as table 2 on pages 56 and 60, giving each device's number, type, section/ figure location, and power con- 
nections. (The diagram is continued on page 54.) 
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Continued from page 53. 
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tape drive controller provide the olher drive types/sizes and transfer “ Individual software reset capability. 
support necessary to interface both rates up to 15 megabits per second. v Cui IEEE-696 
a rigid-disk drive and a cartridge (Interface to disk drive is defined by БЕТ ИУ deg рашы) 
lape deck to the S-100 bus. software/firmware on board.) | 


“ Controller can accommodate two 


Controller communications with the rigid-disk drives and one cartridge 


A colorful addition to Teletek's 


already impressive line of 5-100 host processor via 2K FIFO at any е 4 
boards, the HD/CTC's specifica- speed desirable up to the limit of A rem sc eei т. 
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A Z-80A CPU providing intelligent block transfer. Thus the controller 

control of the rigid-disk and does not constrain the host proces- 

cartridge tape drives. sor in any manner. 


Teleteks HD/CTC Offers A Hard Disc 
Controller, Plus Cartridge Tape Controller, 
All In One Board. 
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9767F Business Park Drive Sacramento, CA 95827 (916) 361-1777 Telex #4991834. Answer back-Teletek 
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PEE ІС? 7415393 53-2) 14 7 
OF ic. Са 740810 502 14 7 
Accounting IC9 741674 5 (3-2) 14 7 
IC10 М1116-8М 5-2) 14 7 
and Tax IC11 7415155 502) 16 8 
^ IC12 741514 5(3.2) 14 7 
Professional IC13 741,574 5 (3-2) 14 7 
ы IC14 741574 5(3-2) 14 7 
The programs are so well designed (C15 741574 5 (3-2) 14 7 
and supported, we had no start-up қ 
problems."—Ronald Braun, C.P..\. ae ей e e : 
(C18 7406 5 (3-2) 14 7 
1040 TAX PROGRAM 5995 IC19 раге socket 
IC20 741504 1(1-3а6), 5 (3-2) 14 7 
* ALL MAJOR FORMS & SCHEDS. (C21 8272 543-2) 40 20 
* PRINTS ON IRS FORMS. MULTI- б ЧЕ o нө м 
PART FORMS, OR OVERLAYS. IC23 7407 5 (3-2) 14 7 
INDIVIDUAL OR BATCH 22 e تدا‎ ea = 4 
ч (C25 74LS74 2 (2-2) 14 7 
SRETGESSUAD, IC26 74151393: безл 16 8 
* AUTOMATIC CARR Y-FORWARD ІС27 7407 5 (3-2) 14 7 
OF PRIOR YEAR DATA. (C28 74LS32 2(2-2),4 (3-1) 14 7 
ІС29 741508 2 (2-2) 14 7 
a МЕ m ^.» 
AGNOSTIC REPORTS IC30 741510 1 (1-3а),2(2:2) 14 7 
* LETTER OF INSTRUCTION. (C31 74LS30 2 (2-2) 14 7 
(C32 741574 2 (2-2) 14 7 
* AUTOMATIC CLIENT BILLING. (C33 7415175 2(22) 16 B 
* MAILING LISTS/LABELS & (C34 8284А 1 (1:32) 18 9 
ENVELOPES. IC35 8259A 11-38) 28 14 
IC36 8088 1 (1-33) 40 1,20 
- ШЕНДЕР SUPPORTING ІС37 8087 (option) 1(1-3a) 40 120 
bs ык ү; (C38 74LS373 11-33) 20 10 
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TIME AND BILLING 


ALL QUICK TAX PROGRAMS COME WITH 
шін аһ ый жыры ы Table 2: Integrated circuits in the MPX-16. Here are shown each device's number, 
type, section/figure location, and power connections. | 
The location of each chip in the five-part schematic diagram is listed by schematic 
section; the characters in parentheses show in which article the section appeared and 
which figure the device appears in. Some integrated circuits containing multiple 
gates appear in more than one schematic section. (The table is continued on page 


60.) 


See yuur nearest computer dealer. 
Or, call or write for more informatiun. 
Quick-Tax Software (5 available for Xerox 820, 
ІВМ, PC, Radio Shack, DEC, Vector Graphic, 
Northstar, and other CP/M based computers. 

CP/M it a ragile g tragemars al Orgilat Bevaarch, іле, 
DEALER DISCOUNTS AVAILAALE. 


Quick @ 319 Clawson St. dept. вм 
| S.i., М.Ү.С., М.Ү. 10306 
Lid (212) 351-6143 
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PROPERTY MOMI 393 00 


FRANKLIN ACE 
1000... 2. 159500 


RANA DISK DRIVE........449.00 


RANA DRIVE 
CONT. CARD.................135.00 


C.ITOH 8510 
PRINTER.......................795.00 


THE HOME ACCOUNTAMT 5g 95 
FIRST CLASS MAIL 55 00 
VISICORP 

DESKTOP PLAN |! 189 00 
VISIPLOT 158 00 
VISIT REND/VISIPLOT 229 00 
VISIDEX 188 00 
VISITERM 79 00 
vISICALC 189 00 
VISIFILES 189 00 
СР/М“ SOFTWARE 


We сагу CP/M’ soltware an aif papular aise 
(шта Сан tor avadabédy and prca Most sah 
wate also avarlable on IBM 


SUFERFILES 170 00 
THE WORD PLUS 117 00 
d BASE Ii 429 00 
DUICKCODE 230 DO 
OUTIL 91 00 
SUPER CALE 189 00 
SPELLGUARD 230 00 
P&T CP/M’ MODZS tû TRS 8) 17500 
COMMA TERMINAL PROG 82 50 
PASCAL 2 349 00 
PASCAL МТ + 439 00 
PASCAL/M 295 00 
SOFTWARE DIMENSIONS 

б/і A/R.A/P PIR 1799 00 
CONDOR i 579 00 
CONDOR 11 849 QU 
BADLIM 52 00 
DIGITAL RESEARCH 
MAC 89 00 
sin 69 09 
ZSiD 97 00 
PL? 7-80 439 00 
C BASIC 2 96 00 
SUPERSOFT 
DIAGNOSTIC | 69 00 
DIAGNOSTIC il 89 00 
С COMPILER 178 00 
UTILITIES | sa 00 
UTILITIES 11 59 00 
RATFÜR 89 00 
FORTRAN 238 
DISK POCTOR 78 
MICROPRO 
WORDSTAR 265 00 
SUPERSORT 160 00 
MAIL MERGE 55 00 
DATASTAR 220 00 
SPELLSTAR 150 00 
CALCSTAR 195 00 
ҮАЈЕПРАК ats DÛ 
MICROSOFT 
BASIC Bf 249 00 
BASIC COMPILER 259 00 
FORTRAN 80 359 40 
COBOL BU 413 00 


че Qf watt 


fot Foragn РРО 972 APD Cait ada 


сей tet Gul é 
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MACRO 80 
mu MATH/mu SIMP 
my LISP/my STAR 


TRS-80 GAMES 


INVADERS FROM SPACE 


О 


185 00 
200 00 
165 00 


17 95 


MICROBUFFER 32K.....299.00 


NEC 12" GREEN 


MONITOR..........................200.00 
VERBATIM DISKS............ 45.00 
LIBRARY CASE......... ene OD 


53523: 


Моу/ 5235 


PINBALL 

MISSILE ATTACK 
STAR FIGHTER 
SCARE MAN 


TRS-80 SOFTWARE 


NEWDOS/BD 2 0 MOD 1,11 
LAZY WAITER MOD {п 


139 00 
165 00 


PROSOFT NEWSCRIPT MOD | HI w/labeis IOS DO 


SPECIAL DELIVERY MOD 1 III 


X TRA SPECIAL DELIVERY MOD 111 


TRACKCESS MOG i 


OMNITERM SMART TERM MOD ! IU 


118 0D 
199 00 
74 95 
8g 5% 


MICROSOFT BASIC COMP FOR MODI 165 00 


1005 5 > MOD t II 119 00 
APPLE & ATARI GAMES 
BRODERBUND 

APPLE PANIE 23 Bt 
MIDNIGHT MAGIC 27 26 
CHOPLIFTER 27 20 


AUTOMATED SIMULATIONS 


INVASION ORION 

STAR WARRIOR 

CRUSH CRUMBLE AND CHOMP 
TEMPLE OF АРЕНА! 

HELL FIRE WARRIOR 

RESCUE AT RIGEL 


ON-LINE SYSTEMS 
WIZARD AND PRINCESS 

SOFT PORN ADVENTURE 
THRESHOLD 

JAW BREAKER 

CROSSFIRE 

ULYSSES & GOLDEN FLEECE 


EDU-WARE 
COMPU-READ 

COMPU MATH FRACTIONS 
COMPU MATH DECIMALS 


MORE GREAT APPLE 
GAMES 
GALAXY WAR 
ALIEN TYPHOON 
ARCADE MACHINE 
TUES MORNING QUARTERBACK 
THE DRAGON 5 ETE 
COMPUTER GUARTERRACK 
SEA FOY 
THE SHATTERED ALLIANCE 
РЕД ti 

TMA 
RASTER BLASTER 
FLIGHT SIMULATOR 
INTERNATIONAL GRAND PRIX 
SARGON (i 
SHUFFLE BOARD 
SPACE KADETI 
SNACK ATTACK 
Үні: 
“VARS CARS 
РАМКА? 


SCR іт 


20 99 
41 35 
24 95 
11 25 
31 35 
23 36 


27:26 
23 36 
31 1b 
23 36 
24 8*5 
25 95 


24 95 
34 95 
3 95 


20 94 
20 95 
32 9^ 
25 95 
20 95 
M 16 
24 00 
49 8% 
27 26 
3! 16 
23 36 
26 5! 
25 95 
2B 95 
28 95 
28 OD 
23 36 
24 8% 
23 90 
2? P5 


h 17 


restate 


THE WARP FACTOR 31 16 
COSMO MISSION 23 35 
WIZARDRY 37 95 
ZORK | 28 00 
FORK 1 28 00 
DEADLINE 35 00 
SIRIUS SOFTWARE 

SPACE EGGS 22% 
GORGON 31 16 
SNEAKERS 23 36 
PHANTOMS FIVE 22 00 
BANDITS 25 00 
EDU-WARE 

PERCEPTION PKG 19 95 
COMPU MATH ARITHMETIC 39 $5 
COMPU- SPELL (REO DATA DISK) 24 95 
COMPU SPELL DATA DISKS 4-8 ea 17 ah 
RENDEZVOUS 78 50 
ON-LINE SYSTEMS 

ULTIMA t! 42 00 
MISSILE DEFENSE 27 26 
SABOTAGE 70 95 
TIME ZONE 77 36 
CRANSTON MANOR 25 95 
CANNON BALL BLITZ 25 95 
MUSE SOFTWARE 

ROBOT WARS 32 95 
THREE MILE ISLAND di 61 
ARM 19 46 


CALL OUR MODEM LINE 
FOR DAILY CHRISTMAS 
SPECIALS IN DECEMBER. 


To order or for 
information call 


In New York: 
(212) 509-1923 


In Dallas: 

(214) /44-4251 
By Modem: 
(213) 883-897 


C БЫ | 
Circle 23 оп Inquiry card. 


31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
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Circle 322 on inquiry card. 


DEC, SPECIAL SALE OM PREPAID ORDERS 
(CHARGE CARDS, COD DA PO'S WOT AVAILABLE) 


MUST MENTION AD FOR SPECIAL PRICES 


XMAS SPECIAL SALE. 
S% OFF DN SSM KITS, WAMEED BARE BOARDS, WAMECO 
BARE BUARDS WITH MIKOS PARTS, EXTEK KITS. 


ғ 
= CALIFORNIA COMPUTER SYSTEMS 
5100 
2032 32K STATIC RAM A & Т 200 NSEC 
2065 64K DYNAMIC RAM AKT 
2200 5-100 MAIN FRAM A & 1 
74224 FLOPPY DISC WITH CP/M 22” 
28104 780 CPU AAT 
2710А 4 SERIAL IM АЕТ 
2501A 12 SLOT MOTHER BOARD $180.00 
272044 PARALLEL A & T 821445 
PROTO BOARDS WW $39 85 
APPLE PRODUCTS 
7114A 12K НОМ/РЯОМ 
74244 CALENDAR/CLOCK 
14404 PROGRAMMABLE TIMER 
7410А А TO D CONVERTER 
74904 GPIB {IE 488) INTERFACE 
T1104 ASYNC SERIAL 
77124 SYNE SERIAL 
11204 PARALLEL STANDARD 
17208 PARALLEL CENTRONICS 
78116 ARITHMETIC PROCESSOR W/DISC 
781 IC ARITHMETIC PROCESSOR W'ROM 
1820À EXTENDER 
71004 APPLE СИР... 


$468.00 
$351.00 
$500 00 
$372.50 
$281.25 
5291 95 


IER. 
app FFF MICROCOMPUTER PRODUCTS 
$100 PRODUCTS 
[1-1 280 чысы BOARD 
KIT 9405 AAT $265 95 


$ 36.95 
$199 95 


(MC Gå x 16 VIDEO PCBD 
KIT 515395, A & T 


#83 80 CHARACTER VIDEO 4MH7 
KIT 534595. А51 
104 2 PARALLEL 2 SERIAL PCBD 
WT 516095 ABT 
РЕ-1 2708 2716 PROGRAMMER BOARD 
KIT $14095 AS] 
APPLE PRÜDUCTS 

MO - Wi SERIAL/PARALLEL INTERFACE 
A&T 517800 
M SERIAL LO 

$115.95 


5425 95 


5 36.95 
$199.95 


$169.95 


» mob 10 wi0 CABLES 
A&T - | t t ! $87.95 


[W MC'ine. шина 


BOARDS WITH MIKOS PARTS 
MEM-3 32K STATIC RAM PCBD 
KIT LESS RAM $9595 АЁ] 


CPU-Z 780 PROCESSOR РСВО 
KIT LESS ROM 510998 AAT 


£RT-1 36 OR 24 у 80 VIDEO BOARD, PCED 
KT =, 5248.85, A& T 


EPR? FRüNT PANEL. PCED 
KIT $14495, ABT 


MEM-4 55K RAM/ROM BOARD, PCBD 8,55 
KITLESSMEMORY $99.95, AE T LESS MEMORY $129 55 


MONDAY-FRIDAY, В OO TO 12 00. 1 0019510 
THURSDAYS, 8 00 TO BOO PM 
(415) 728-9121 
P.O. BOX 955 е EL GRANADA, СА 94018 
| PLEASE SEND FOR IC XISTOR AND COMPUTER PARIS 115) 
VISA or MASTERCHARGE Send account number, interbank 
number, expiration date and Sgn your order Appron postage will 
be added Orders wilh check or money arder will be sent post paid 
MW US Il you are not a regular customer, please use charge, 
castwes’s Check or postal money ander. Olherense (here wal be a 
two-week delay for checks 10 clear. Calil residents add 6.5% tan 
Money back 30-day guarantee We canned accept teluned ICs 
thal have been soldered la Prices subject to change without 
en minimam order. $2.08 service charge en кийп но Вга 
$20.08. 
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IC 
Number 


ІС48 
1049 
IC50 
IC51 
ІС52 
ІС5З 
ІС54 
ІС55 
ІС56 
ІС57 
IC58 
ІС59 
ІС60 
IC61 
ІС62 
ІСӨЗ 
ІС64 
ІС65 
IC66 
IC67 
IC68 
IC69 
ІС70 
ІС?1 
ІС?2 
ІС?З 
IC74 
IC75 
IC76 
(C77 
(C78 
ІС79 
ІСВ0 
IC81 
ІС82 
СВЗ 
IC84 
ІС85 
ІСЕ6 


| 


С121 


Туре 


8237А-5 
7415245 
7415373 
8288 
7415154 
7415245 
7415243 
741508 
741532 
741508 
7412574 
7415280 
8255А-5 
8253-5 
8259А 
741514 
741532 
7405158 
741514 
741532 
7415158 
7415393 
8251А 
8251А 
1489 
1489 
745139 
741500 
74514 
7407 
7407 
1488 
1488 
741508 
ЕРНОМ 
ЕРНОМ 
EPROM 
EPROM 
4164 


| 


4164 


Schematic 


Section 


1 (1-3b) 
1 (1-32) 
10-32) 
1 (1-3а) 
212-2) 

3 (2-3) 

1 (1-30) 


1 (1-3аб),5 (3-2) 


111-8а) 
32-3) 


3 (2-2),4(3-1) 


3 (2-3) 
4(3-1) 
4 (3-1) 
111-3а) 


111-3а), 3 (2-3) 
2 (2-2), 3 (2-3) 


3 (2-3) 
312-3) 
342-3) 
32.3) 
4 (3-1) 
4 (3-1) 
243-1) 
4 (3-1) 
4(3-1) 
3(2-3) 
1(1-3b) 
43-1) 
43-1) 
4 (8-1) 
4 (3-1) 
443-1) 
3 (2-3) 
3(2-3) 
3(2-3) 
3 (2-3) 
32-3) 
3 (2-3) 


| 


(2-3) 


* depends on lype of EPROM used 


Table 2: Continued from page 56, 


and a floppy-disk bootstrap-loader 
routine. 


RAM Configuration 

The onboard user-programmable 
memory of the MPX-16 consists of 
one to four 64K-byte banks of nine 
type-4164 64K-bit dynamic RAM 
devices. Within the 8088 processor's 
l-megabyte address space, the 


+5V GND  Á412V -12V 


= C 
4m 


7 
7 
7 
7 
7 
7 
2 
4 
T 
7 
B 
7 
7 
8 
7 
4 
4 
7 
7 
8 
7 
7 
7 
7 
Ff 
7 
7 


MPX-16 must have at least the lowest 
64K-byte bank of RAM (bank 0) in- 
stalled from hexadecimal addresses 
00000 ғо OFFFF so that interrupt-rou- 
tine pointers can reside in the loca- 
tions from hexadecimal 00000 to 
OO03FF. The RAM chips are required 
to have an access time of no more 
than 200 ns and a cycle time of 335 
ns. Single-bit parity generation and 


Circte 455 on Inquiry card, e» 


Now, Up to FOUR ІВМ Personal Computers Can Share the Same PC-MATE Winchester Disk System. 


Give each Personal Computer a complete logical device Тһе WNCHESTER/5™ is 32995 and WINCHESTER/10™ 
for total READ/WRITE freedom, or they сап all share a is only $3995. Each additional PC to share the disk needs 
device for READ Only applications. only a PC-‘SHARE™ adapter at just 5495. 


All PC-MATE. WINCHESTER/5'* and WINCHESTER/10™ An Expansion Chassis, Five or Ten Megabyte Winchester 
disk systems now feature the new ultra fast GT DMA disk Disk, Superior performance and Disk Sharing are just a 
controller. This new controller not only provides superior few reasons why the PC.MATE"" Winchester Disk System 
performance, it can serve as the base unit for the Shared should be your next step. 

Disk F acility. 


ALL ONE" EXPANSION FOR THE IBM PERSONAL COMPUTER. 
IN Memory, Serial, Parallel, Clock/Calendar with Battery and more!!! 


PC-Mate™ by TECMAR, the pe = : 
first and only complete line eee ГІ 4. 
о! expansion options for the - ———À ro ыг 
IBM Personal Computer, ا‎ 
now brings you the ultimate 
expansion product, the 
ALLINONE"" Board. 


Ready to use, ALLINONE™ 
comes complete with the 
DB25 connectors on Serial 
and Parallel Ports, Software 
to set system Time and 
Date, and the popular 
RAMSPOOLER™ utility to 
allow printing as a back 


ALLINONE™ gives you memory, 64, 128, ground task. 


192 or 256K bytes, a Serial Port, and а Put all of these features 
Parallel Port, Clock/Calendar with battery | together with these prices, 
backup and circuitry for an optional and you really have it 
Programmable Array Logic chip. ALLiINONE™ 


$565.- 64K Bytes $735.- 128K Bytes $875.-192K Bytes $975. - 256K Bytes 


Tecmar is currently shipping over thirty different 1 ‚ 
expansion products including Memory, Winchester For IBM Personal Computer Expansion, 


Disks, Communications Interfaces, Laboratory/Scientific/- The Next Step .... TECMAR. 
Industrial products and more! 


Сай or write for product specifications and the name of your nearest participating Computerland and other fine PC-Mate Retailer internationally. 


| Nemm 


жез eG 


@ 


NOTES: (2) WRITE CYCLE ONLY 
(2) READ CYCLE ONLY 


RAMOX HIGH IMPEDANCE 


D | 7 WRITE DATA VALID 


READ DATA VALID 


Figure 4: Timing diagram for the memory operation af the MPX-16. 


error detection are provided for all of 
the 256K-byte onboard memory. 

The RAM address-decoding logic is 
shown in section 2 of the schematic 
diagram (figure 2), and the read/ 
write control logic, address multi- 
plexers, RAM array organization, 
and  parity-generation/error- 
detection logic are shown in section 3 
(figure 3). The onboard RAM address 
space is selected when two conditions 
are met: the two high-order address 
bits SYSA18 and 5Ү5А19 are both 
low and a memory-refresh cycle is 
not in progress (shown by DMACKO, 
the DMA-channel-0-acknowledge 
signal, being low). Because of this 
decoding scheme and the fact that the 
MPX-16 power-on self-test routine 
automatically clears memory and 
determines its size, the full 256K bytes 
of onboard RAM should be installed 
before you put in additional RAM in 
the I/O-expansion slots. 


Dynamic Memory Refresh 
Because dynamic RAM devices are 
used for the MPX-16's programmable 
memory, a memory-refresh circuit is 
necessary to prevent data stored in 
them from being lost. The 64K-bit 
dynamic RAMs require that all 256 
rows be addressed every 4 ms (milli- 
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seconds) to maintain the integrity of 
the data (the columns need not be in- 
dividually addressed); one row must 
be addressed for refreshing approxi- 
mately every 15 д5 (microseconds). 
To eliminate having a separate bus- 
arbitration circuit for this purpose, 
memory refresh is carried out by exe- 
cuting a DMA (direct memory access) 
read cycle in a "RAS-only" manner— 
that is, using only the row-address- 
strobe inputs of the memory chips. 
Because refresh is controlled by the 
DMA circuit, there can never be a 
conflict between the refresh operation 
and the processors memory refer- 
ences. 
The DMACKO signal goes active- 
low to indicate to the rest of the 
system that a refresh cycle is in pro- 
gress. This signal disables the RAM- 
decoding circuitry, prevents the gen- 
eration of a CAS (column-address 
strobe) signal, and enables the 
REFRESHRAS input at ІС64 ріп 2 
(in section 3, figure 3). When the sys- 
tem bus master, the 8237A DMA con- 
troller (1С48 in section 1, printed last 
month), drives the SYSMEMRD or 
SYSMEMWR (system memory write) 
line low, the output at IC 64 pin 3 
also goes low. This causes the outputs 
of the four two-input gates (sections 


of IC81: positive AND gates used as 
negative ORs), whose other input 
comes from ІС74, to go low, These 
outputs form the RAS inputs for each 
of the four RAM banks. (The 33-ohm 
series resistors in the RAS control 
lines are there to reduce ringing on 
the lines, which might latch a new 
row address during the middle of the 
memory cycle.) The DMA controller 
is set up by the system-initialization 
software to automatically increment 
the address counter after each refresh- 
memory cycle. 


Memory Operation 

A diagram of typical timing cycles 
Юг normal memory-read and write 
operations is shown in figure 4. For 
either type of memory cycle, the 
read/write-contro] logic is enabled 
when the DRAMSEL signal is low, 
indicating that two conditions have 
both been fulfilled: a valid address 
(lower than hexadecimal CO000) has 
been latched on the system bus and 
the DMACKO signal (from [C63, ріп 
6) is low (indicating that a refresh 
cycle is not in progress). 

A memory cycle is initiated when 
the output of an AND gate (IC57 pin 
3 in section 3) goes low, indicating 
that either the SYSMEMRD or the 
SYSMEMWR control signal has 
been driven low Бу the system bus 
master. The RASEN (RAS enable) 
signal at IC67 pin 11, produced from 
the output of IC57 ORed with 
DRAMSEL, enables the 1-of-4 (2- to 
4-line) decoder 1C74 to select one of 
the four lines RASO, RASI, КА52, 
ог RAS3 (raw-address-input enable 
for each of the four banks—which 
one is selected depends on the logic 
levels of the SYSA16 and SYSA17 ad- 
dress lines) and sets up the row ad- 
dress on the multiplexed memory- 
address lines RAMAO through 
RAMAZ. A chain of Schmitt-trigger 
inverter sections, IC63 and 1C66, 
delays the active-low output from 
[C57 pin 3 by five gate-delay periods, 
holding the row-address condition 
until the type-4164 memory chips 
have had sufficient time to latch the 
address bits. 

When the ROW/COL signa! goes 
high (column addressing active), the 
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The PERSYST SPECTRUM: 
MULTI-FUNCTION BOARD 


Whether it's getfing the most out M* Pepe hill run 
or getting the most out of your IBM ‘performance 
cots. Nd PEPSVATTSPECIRUM is the 
champion perfornier. 

Up to 256 KBytes RAM, two Async Serial 
ports and а Paralfel printer port..all on one IBM 
PC-cátnpatible board. And, aH. four options are 
upgradable with low-cost fleld expansion kits. 


SPECIAL HOLIDAY OFFER!!! 
$100 worth of Software FREE. 

Buy a SPECTRUM board between Nov. 26 and 
Dec. 31 and get PERSYST': INSTA-DRIVE* memory 
resident disk simulator and WAIT-LESS PRINTER® 
software print spoolér programs FREE! (Retail 
value is $100.) 

Take advantage of this special Holiday @ffer. 
Simply presefitthe coupon to your local 
participating computer dealer, He'll do the rest. 


PERS YS] 


PERSONAL SYSTEMS TECHNOLOGY, ING 
15801 Rockfleld, Ste. A, Irvine, CA 92714 
714-859-8871 


Circle 375 on Inquiry card. 


multiplexers change the contents of 
КАМАО through КАМА? to the col- 
umn address derived from the 
system-address-bus lines SYSA8 
through 5Ү5А15. The CASEN 
signal enables the B outputs of the 
1-of-4 decoder 1С74, which drives the 
CAS-control line for one of the mem- 
ory banks. 

The data-input and data-output 
lines of each RAM chip are tied 
together onto a common bidirectional 
memory-data line, The entire RAM 
array is isolated from the system data 
bus by bus transceiver IC53, which is 
enabled by the DRAMSEL signal 
during nonrefresh memory cycles, 
allowing data to pass between the 
RAM array and the systern data bus. 

The direction of data flow is con- 
trolled by the output of IC67 pin 6, 
a logical OR of DRAMSEL and 

SYSMEMRD. During memory-read 
cycles, this signal is low, causing the 
data on the memory data bus to 
be transferred to the system data bus, 
During memory-write cycles, the 


Circle 386 on inquiry card. 


Porta Sys” - 


Developement AE S General Purpose Controller, 
dicated Controller 

« Zilog Z8 with built 2 "y ai interpreter, low power 
e 24 programmable 1/0 line 
e RS 232 - compatible with moat terminals 
e 110-9600 band switch selectable 
ә Memory selectable for АК by § RAM, 2716 EPROM {б or 2732 EPROM 
s Memory capacity up to 36K on board - 480K expandat 
s All expansion lines buffered for vA el: Buss oparations 
» 72 pin double row (26 pin pari кі Ds 100 n рай gold plate over nickel 
» Mainframe - 3 card capac 
s AC input 120V BOHz; 220 bOHz available x 
28 CPU Card w/4K RAM (4.5 In. x 6.75 in, T ..PR-1000 $195.00 
Memory ышыгы ICs for nv cry ÇardiP ег 4K).. evane ЕХ-8132 2500 
ЕЛНИ, oon eek meas Г .Ұабтаетаһь: коза йа . PR- 1001 149.00 
Eprom 2 appo ee eee eee ES LETTERA к Б рН TESTTE LEE E Е Las РВ-1002 79.00 
Optional Zero (UCET PN > p^ TOP TUS YT 8.00 
9 Slots Motherboard {Б in. x 12 inj wit 
18 siota expansion capability............. anes eraa РА-1003 149,00 
Ram-Eprom Expansion Board with 16K Ram.,.. sess gens PA-1004 249.00 
16K Cmos Ram Stone to 32K 
with battery Bac re Л, ль, ОСЬ 475592 Өш ..,PR-1005 195.00 
Expansion of Cmos Flam board A Р TUM. › туей ..ЕХ-6116 . 99.00 
AD/DA Convarter-Amplifier wth LGB ET RTRT TE РН-1008 149.00 
Switchin ome Supply with (SIZE: 1 (ms j^ n Sin. W x 3.6 іп, B 
Li haar Power Su aly with S 00 ut at (Sine Мү iW. 4 Gin. HTD) ee PY 

inpar Power Su outputs (Size: n. Ws n n. 

«5v @ ЗА, reve A «12v @ 1A, - 12v @ TA, «12v @1А.. .HR-1015 89.00 


Hey Som А 1o 2 кеш tornía 
G.O.D. - Add $5.00 in à в Талал 


«> оба Р.О. Box 23698 . San Jose, CA 95123 . Tel: (408) 226-2131 


ах Shiopin па е Handling: Charges: UPS- $55.00 UPS Blue Label - $8.00 
o obe 


direction signal is high and the data 
flow is from the system data bus to 
the memory data bus. 


Parity Checking 

Until the introduction of the IBM 
Personal Computer, memory with 
parity checking was rare in personal 
computers but had been used for 
years in larger computers. IBM did 
well to copy this feature of larger 
machines, since the constant de- 
creases in memory prices have made 
it more and more cost-effective. The 
MPX-16 also incorporates parity 
mernory for increased system reliabil- 
ity and user confidence. Parity 
generation and checking in the 
MPX-16 are provided by a 741.5280 
parity generator (1C59) and а type-D 
flip-flop (IC58), shown in figure 3 on 
page 54. 

During a memory-write cycle, the 
PARITYOUT signal presented to pin 
8 of IC59 is low, because the output 
of [C57 (an AND gate) is disabled by 
the low state of the active-high 


SYSMEMRD signal. The parity bit 
computed by 1С59 from the eight 
RAM data lines is written into the 
parity-bit memory chip (the ninth one 
of each bank) for the bank being ad- 
dressed. 

When a memory-read cycle occurs, 
the output of 1C57 is enabled, and the 
parity bit that was previously written 
for each byte is routed to IC59 and 
used to check for an error in the pari- 
ty value. When the rising edge of the 
signal from IC67 pin 6 (DRAMSEL 
OR SYSMEMRD) is detected by the 
flip-flop ІС58, it latches parity value. 

When no parity error is present, 
the odd-parity output (E О) of the 
74L5280 will be a logic high state. 
When an error does occur, the odd- 
parity output will be low. The 

РАКЕКЕ signal from 1C58 is sent to 
the NMI (nonmaskable interrupt) 
logic and will remain set until the next 
memory-read cycle for which no pari- 
ty error occurs, or until the flip-flop 
is preset by a low state on the 
CLRPAR (clear parity) line, IC58 


-А 28 Microprocessor дует 


by € Лоо 


i 
Li 
LI 
L] 
. 
11 
11 
1 11 
. © 
bot 
+ 
LÀ 

Й 
k | 
L] + 
М + 
+ 


B 
= 


M 
11! 


problen 


et 


i ture 18 mel ere are | 


h 


|. 
SEE ль рео жө ъч 
Ae NER 
— 


£ 1 a b 


Е 


in V 
=, уч =) ш ae ШШ" T -%т 4 —— e ть | ғә 250 ak TY P — = — - Ы 
yerip rals Or Use wit! IBI ала; B. Compt A —— E Л 
ж, | b Т = Ж i ry | А 4 d e | LT 4 à 4 m | іне Eu 
] за 1 SLUT Lo қ | Lact J Ач JDI tiers LUT E gu. Quartet a) 
a г Ж 4 - rA A rad | A EINE à en | a ee th » регу Е , x ss і — 4a PLU Chis FCR end 
ГЕ Fs VOL [| 12 “арас LV a) 4 А a} p е {р sk ІЛ: уе 1% t al ^ volur ле "y tnar 4 Бе! 4 Hn c. WI 1Е | Рр ІІ М | DEI С. іі 5 1! CWE [Em LNE 1 u Tti 
ж ыр" ENS =, e: ШЫН a кж wy TT Қақ а Жж ыш t е тұсты с за д. „В. 1 й 4 TN 2 NI 
one Iu artet 5 low Dro! 1Е styl ina nas Deen deve ор eri to ope at BS |1 15{ | ке P, Apple МІЗ" D rives, ame wi эреғате wu, 
LA М Г - Ж, i = уса %, СШ. -— fA - м m "een x в. a " o! mi m "s емі дрі и! үч m 
| Dit nc with the ds Пе and style or vol Appie 11 Computer ALL Apple CC 1patib - software. 
; zi 1 ¢ ; „о = | “4 Иг 4 Ра ч. TT. ЕГЕ Т ل‎ рч аы Û ever = ki Г | Р! zm j i | N 
Quartet use 'S £ DOUDIE Û ide 4 Іпіпіле disk drives .O Civ VO Ane E + з; stem is Ehe ІРІ ~ One-SstOD 5 ПОТ 
E WD TUE "cU. D: AW > Кен pe- ET S TD b ER. ығ р £ А ia! 5 3 
омет 540K Or Storacde With tne iun lude a Qua: te Con ] опет yot 11 store regui menis on the ADDI ADDIE iV. ITI DF 
J e =, ) te 4 ps V— M ve Le ee тра : Ы, " = E Шй à ғ * 
é »oltware, vo Co suter can handle much lard ( ask ble с Гө] рий 10 | othe Т WO-arive расқас iers as 1 
= Ж, А ы». (Ж. 4% " 4 PE. 1 A. | ҰЧЕ 
ү alu е c at any ©. ісе. Апа the Quartet offers all this with 
nr = = | >> = 3 p umm - Y Л q 4 | жұ” 
5r P compa A ble to «] пате Griye, * nc e SCF V! 2 5 


Гу rive 8 for 6 | 5 LOK 


L. 


m ode 4 


ri 


4 


213 ) 973 7844 
South Cent 


ut A = 


"E 


М.Ғ 


Нн Comput 


earch Inc. 


CPIM Is n Irucemark of Digital Res 


eri Lr rdemark of International Busines Machine: 2 


теп! 


eatures: е Thinline Drives for i 


Die 3 ded Om d. 2 don 


a 
аналы 


‹ мези егп = | lroup 3 Whatese ы ale nartneav Сн me 
(408) 7 


4) 583-0885. 


"т “TWX: Е mm 3404 (317! 


V prc 2 Double 


DV 
Sta rage | Qua rtet Co ntroller for Sir 
Emu ‘lated Afiple Disk i] М: 
“ P - ear 


TT 
Бат 


E m = RA m es = ч 
Boots & S А! А 3 1! af | т а Dou! 
а = В — T" г ы OW " 
d а tch 501 twar: i ] bla) ; JF 7 EL] f» rasce 
22 у Na тта n! "V 


f^ yl AD ГГ + 
eu % » vir | ІС 
СҒСАЛОЛАМ 


© B Ж та E 9 1 j à % % 
- c^ = і d Fa B, = 


= 
= 


East Edinger / Santa Ana, CA 92705 
"33 AX ORE MEDS / fano AE A BAIS 
4! A 95 59-05925 о! 20) Daw- BUL., 
DISTRIBUTORS REPRESENTATIVES 
wher phic ita 


%2.| a 
Syste 


Маяа Audio Mi TRE па ВЕР 

ті 17 98) 522 
4 5- ЕГІ Central p 79.11: > 
7735.470 
ine try 


Cirale 485 or 


бага. 


der as: fat 


TIFE а 
iDEINnes, 


pin 4. Software called through the in- 
terrupt vector then notifies the user of 
a memory error. 


INDUSTRIAL QUALITY BOARDS FOR THE Interrupt Advantages 
IEEE-696/S-100 BUS The versatility of any computer 


system is enhanced if its processing 
can be interrupted by outside events 


же» 4 =, * so that it doesn't have to continually 
| | keep track of what is going on in the 
‚ттүү aoe UL outside world. The MPX-16 supports 
! t +. - Hunne p an interrupt system with 16 levels of 
MATE P interrupt priority, for a high degree of 
TTTTTITITTE versatility in dealing with the externa! 

R— y а environment. 


- qeu 
жі 


Perhaps the major advantage to us- 
ing interrupts is the increase іп 
throughput resulting from their use in 
handling the system 1/O functions. 
Instead of the processor's spending a 
great deal of time checking to see if 
I/O devices are ready to transfer data 

| or waiting for them to be ready, in an 
interrupt-driven system the processor 
CPU GROUP can continue executing its application 
program, only suspending execution 
to attend to an I/O device when the 
device signals that it is actually ready 
for data transfer. 
Although it can be tougher to 
: debug, interrupt-driven software is 
LLL талары | generally more compact and efficient 
au Өр нь B2 snnm D. than that which must explicitly check 
в 16-bit data paths e 6 MHz for&/16-bi © 24-bit addressing | I/O devices by polling or waiting. 
po— ED ады > Meam “ғ But we don't have space here to 
discuss the software aspects at length. 


MPX-16 Interrupt Logic 


CLK-24C SIO4 | B. The interrupt structure of an 
е Real time clock * 4-роп serial VO \ | 8088-based system revolves around 
: md : MN ( an interrupt-vector lookup table 

||| « 24-bit memory әді, / located low in system memory from 


location hexadecimal 00000 through 
OO3FF. Each interrupt vector in the 
= JUP O table consists of 4 bytes that point to 

АОМ-12 (б-ю-А) ||| AIM-12 (A-to-D) JEN ‚ the address of ап interrupt-service 
е ف‎ de Р دا‎ rime "| | routine. Up to 256 interrupt vectors, 
: n select © 12-bit resolution ul 14 | numbered from decimal 0 to 255, сап 
a inputs — ila be used to specify starting addresses 
ج‎ — — of interrupt routines anywhere in the 
80885 1-megabyte address space. 
Each of the interrupt vectors is as- 
signed an interrupt-type number that 


ағ луін ші. чыны points to its location іп the lookup 

Sales representatives in абд А. т. and Dealer pricing table. The type number multiplied by 

— SF жак INA ж, tlie 4 equals the offset of the vector from 
system reliability /systent integrity location 00000. 

2530 San Pablo Avenue » Berkeley « СА 94702 • (415) 549-3854 » 172029 SPX The highest priority interrupt is the 
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VEDIT- The Clear Choice for 
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Plus Features for Fast & Efficient Word Processing 


Increasing your productivity is what a good text editor is 
all about. VEDIT excels by giving you a unique combin- 
ation of extensive and easy to use editing features, 
customizability and complete hardware support. So 
compare VEDIT. You'll find everything you expect in a 
good editor plus a variety of time saving features which 
only VEDIT offers. 


VEDIT is fully user oriented. You can use the function 
keys on any keyboard, or a layout you are already familiar 
with - simplifying your usage 
and easing your learning. 
While most editors lose text 
if you run out of disk space, 
VEDIT lets you delete files or 
change disks. VEDIT is the 
result of continuous еп- 
hancement and feedback from our nearly four thousand 
licensed users. 


CP/M 
CUSTOMIZABLE 
FULL SCREEN EDITOR 


For program development it surpasses any other editor - 
with more extensive file handling, important command 
macro capability and special features for Pascal, PL/1, 
'C', Cobol, Assembler and others. With VEDIT you will 
reduce your program editing time by 30% as compared to 
the best word processor. 


For word processing, VEDIT has word wrap, adiustable 
margins, reformatting of paragraphs, word and 
paragraph functions and simple printing with imbedded 
printer control characters. 


Command macros let you perform editing tasks you 
might otherwise not even attempt. Time consuming tasks 
for other editors (such as translations or extensive 
search/replace on many files), can be done by VEDIT 
without your intervention, even overnight if you choose. 


VEDIT supports all of the new CRT terminals, video 
boards and 8080, 280 and 8086 computers. We have been 
consistently first to support new computers - first for 
CP/M-86, first for MSDOS. And we will support you with 
any technical assistance you may need. 


For the full story, purchase VEDIT risk free. Evaluate the 
125 page manual and if you are not satisfied, return the 
package (disk unopened) for a courteous refund. 


CPIM and ЫРУЫ ane годнай отак Uedarmarks of берил! Ammar ch inc. WondSuw and АБА НЫР mà кәріне 
iradenarky of Corporaeon Appiè Oh û терм Inademars of Appia Computer inc 
MS-DOS5 and босага аға габаг of Мюн TREHIO m а trademark of Tandy Cosporebon ШМ ip a 
iradernark of Багтай отав Busta Machines 
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COMPARE VEDIT 


Feature yen 


True Full Screen Editing Yes 
Edit files one disk in length Yes 
Compact and fast | 
Display of line and column # 
Sat/Goto text markers 
‘Unda’ key to restore line 
Automatic Indent/Undent 
Adjustable tab positions 
Repeat function key 
Text move and сору 
Scratchpad butters 
Load/Save buffers on disk 
Flaxibla command mode 
Multipla command macros 
Directory display 
Edit additional (small) 
files simultaneously 
Insert another disk lila 
Unlimited fila handling 
Automatic disk buffering 
Recovery from ‘Full Disk’ 
Change disks while editing 
Startup command file 
Program CRT function keys 
Word Wrap and reformatting 
Printing 
Print formatting | No 
Menu driven installation No 
Support newest CRT terminals No 
Support smart CRT functions No 
Customizable keyboard layout Yes No 
Available for CP/M-86 Since 1981 ? 
Available for MSDOS Since 1981 ? 


Please specify your microcomputer, video board or the 
CRT terminal version, 8080, 280, ог 8086 code, aperating 
system and disk format. 

VISA & MasterCard 
VEDIT - Disk and Manual 


For 8080,280ОгІВМРС......................... $150 
For CP/M-B60rMSDOS ................. — $195 
Manualonly ......... ——— — eae | $18 


Zenith 2100 and 288 е DEC VT180 «© Televideo 802 
TRS-80 |, П and 16 е Xerox 820 © Apple Il Softcard 
SuperBirain е NorthStar е Cromemco е Altos ж Vector 
MP/M a CP/M-86 е MP/M-B6 е MSDOS « PCDOS 


IBM Personal Computer and IBM Displaywriter 


CompuView 


PRODUCTS, INC. 


1955 Pauline Blvd., Suite 200 е Ann Arbor, Michigan 48103 e (313) 996-1299 


IN AUSTRALIA DISTRIBUTED BY SOFTWARE SOURCE PTY. LTD. 
89 OXFORD ST., BONDI JUNCTION, SYDNEY - (02) 389-6388 


nonmaskable-interrupt (NMI) input 
at pin 17 of the 8088 microprocessor, 
[C36. This signal is an internally syn- 
chronized edge-triggered input which 
causes a predefined “type-2" interrupt 
that "vectors" (passes control) to the 
location identified by the eighth posi- 
tion in the table. Although the 8088's 
NMI input is not directly maskable 
by software, the MPX-16 contains 
extra hardware that can mask the in- 
terrupt signal before it gets to the 
8088, given proper setup by the soft- 


ware. The NMI input is used to report 
system memory-parity errors and 
errors from the I/O-channel expan- 
sion slots. 

The next 15 levels of interrupts are 
implemented by two Intel 8259A pro- 
grammable interrupt controllers 
(PICs), ІС35 and IC62 in section 1 of 
the schematic diagram, which was 
printed in last month's article. One of 
the programmable interrupt con- 
trollers, IC35, serves as the master 
and resides on the multiplexed local 


` Rune up your LA36 


The Terminal Controller makes your LA36 


perform like a DECwriter® ІШ. 


The Datasouth DS120 gives your DECwriter® 11 the high speed printing 
and versatile performance features of the DECwriter® III at only a frac- 
tion of the cost. The DS120 is a plug compatible replacement for your 
LA logic board which can be installed in minutes. Standard features 


include: 
e 165 cps bidirectional printing е К8232 interface 
* Horizontal & Vertical Tabs e 20 mA Current Loop interface 
e Page Length Selection е Тор of Form 
e 110-4800 baud operation е Adjustable Margins 


» 1000 character print buffer е Double wide characters 

e X-on, X-off protocol * Parity selection 

e Self Test е Optional APL character set 
Over 5,000 05120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal- 
lations, entire networks of terminals have been upgraded to take advan- 
tage of today’s higher speed data | 
communications services. LSI -' es a rein T 
microprocessor electronics 
and strict quality control en- 
sure dependable performance 
for years to come. When ser- 
vice is required, we will 
respond promptly and effec- 
tively. Best of all, we can de- 
liver immediately through 
our nationwide network of | | 
distributors. Just give us a ж M 
call for all the details. — 


datasout computer 


4216 Stuart Andrew Blvd. е Charlotte, North Carolina 28210 • 704/523-6500 
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bus shared with the processors. The 
other, [C62, is a slave device to IC35 
and resides on the system bus. The 
master/slave configuration is set up 
during the initialization process by 
software. 

All of the peripheral devices resid- 
ing on the system board, such as the 
serial and parallel I/O-port con- 
trollers, are supported by interrupt- 
request lines on the 8259A PICs. In- 
terrupt requests from the PICs drive 
the INTR input of the 8088 (pin 18). 
This signal is a level-triggered input 
that can be internally masked by a 
software instruction. Interrupts ге- 
quested by the INTR input do nat 
have predefined vector types as does 
the nonmaskable interrupt. In the 
case of the 8259A PIC, a consecutive 
block of eight interrupt types, one for 
each of the eight interrupt-request in- 
put pins, is programmed into the 
device by the system software as part 
of the initialization process when the 
power is turned on. 


Handling Interrupts 

When an interrupt signal is re- 
ceived on the 8088's INTR pin, the 
processor enters an interrupt-ac- 
knowledge cycle that is used to deter- 
mine the interrupt type. First the pro- 
cessor preserves what it was doing 
when interrupted: the state of the 
machine is saved by pushing the con- 
tents of the flag register, code- 
segment register, and instruction 
pointer onto the stack. In addition, 
the interrupt flag is cleared, disabling 
further interrupts from occurring un- 
til the processor is ready for them. (If 
nested interrupts are desired, the 
interrupt-service routine must re- 
enable the processor to receive inter- 
rupts, while ensuring that the most 
crucial tasks are not delayed until too 
late. The programming is not easy.) 

In the next step, the 8288 bus con- 
troller (IC51) issues two interrupt- 
acknowledge pulses on the INT A 
line. The first pulse signals the 8259A 
PICs that the interrupt request is be- 
ing granted. When the second INTA 
pulse is issued, the 8-bit code for the 
interrupt type is placed onto the data 
bus, The value of the interrupt type is 
multiplied by 4 (simply by being 
shifted left 2 places) to determine the 


Memory Loss is 
Now Just a Memory 


ТҮТУ” 102 .% 


BUBDISK is а trademark of МРС Peripherals. 
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AVAILABLE NOW FROM DUAL 
SYSTEMS, the CMEM memory 
boards combine high-speed 
CMOS memories with a new 
5-8 year lithium battery. The 
CMEM offers the nonvolatility 
of an EPROM board while retain- 
ing the instant writability of a 
high-speed read/write RAM. 
These industrial grade boards 
are subjected to a 168-hour 
burn-in and a 1000-cycle power 
interruption test to insure data 
retention and the highest degree 
of reliability possible. 


CMEM-32K, 32K Bytes $695 
CMEM-16K, 16K Bytes $595 
CMEM- 8K, 8K Bytes $495 


system reliability/system integrity. 
DUAL SYSTEMS CORPORATION 


2530 San Pablo Avenue * Berkeley 
СА 94702 + (415) 549-3854 = 172029 5PX 
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Priority Source 


Level 


master TIMEINTR 
slave SIOORXRDY 
slave SIO1RXROY 
Slave SIOOTXRDY 
slave SIO1TXRDY 
slave PRINTRDY 
slave FDCINT 
slave NPXINT 


0 
1 
2 
3 
4 
5 
Б 
7 
8 


slave PIOINT 
masier ІНО8Т2 
master IROST3 
master ІН05Т4 
master IROSTS 
master IRQST6 
master IROST? 


Signal Name 


NMI PARERR or IOCHNLERR 


Description 


memory-parity or l/O-channe! errors 
real-time clock 

serial-channel-A receive ready 
serlal-channel-B receive ready 
serlal-channe}-A transmit ready 
serial-channel-B transmit ready 
printer-port ready 
floppy-disk-controllar interrupt 
numeric-processor-extension (8087) 
interrupt 

parallel-lO-port interrupt 
I/O-channel interrupt 

I/O-channal interrupt 

/O-channel interrupt 

(/O-channel interrupt 

l/O-channal interrupt 

I/O-channet interrupt 


Table 3: Interrupt signals in the MPX-16, listed in order of priority. Priority-0 errors | 
go through the 8088's NMI input, while the rest go through either the master or the | 


slave 8259A interrupt controller. 


address of the interrupt vector. Pro- 
gram control is then transferred to the 
address contained in the 4 bytes of the 
interrupt vector. Note that the first 2 
bytes are used as the new instruction 
pointer (lower 16 bits of the address) 
and the second 2 bytes are used to 
form the new code-segment register 
(upper 16 bits). When the interrupt- 
service routine has completed execu- 
tion, control is returned to the main 
program via an [RET instruction, 
which pops the original flag and ad- 
dress information off the stack into 
the active registers. The main pro- 
gram then resumes execution where it 
left off, with the interrupts reenabled. 


Interrupt Priorities 

The organization of the system- 
board interrupt-priority scheme is 
shown in table 3, The highest priority 
hardware interrupt, as we've seen, is 
the NMI, which is caused by mem- 
ory-parity or I/O-channel errors. The 
highest priority maskable interrupt is 
from the IRO input of the master 
8259A PIC, which is generated by the 
real-time clock. The next eight inter- 
rupts in priority come from periph- 
eral devices attached to the slave 
8259A PIC, which is in turn attached 
to the IR1 input of the master 8259A. 


The last six interrupts come from the 
I/O-expansion-channel connectors. 
These interrupts drive the IR2 
through IR7 inputs of the master 
8259А. 

Two other points concerning the 
8259A PICs should be noted. Al- 
though a priority has been assigned to 
each interrupt-request input of the 
8259A PICs, these can be changed by 
the system software. In addition, the 
8259А PICs can even be used to im- 
plement a polled I/O system. (These 
devices provide considerable flexibili- 
ty for handling 1/О servicing at a ге- 
latively low hardware cost.) And 
finally, all of the interrupt-service 
routines in the MPX-16 system can be 
be invoked via a software-interrupt 
instruction that specifies the interrupt 
type. This can be useful in starting an 
I/O device and in debugging the in- 
terrupt routines. 


I/O-Expansion Channels 

The MPX-16 system board sup- 
ports an 1/О-ехрапвіоп channel that 
represents an extension of the system 
bus. Peripheral devices are connected 
through several 62-pin card-edge con- 
nectors like those used by peripherals 
designed for the IBM Personal Com- 
puter, The MPX-16 computer system 


Performance Breakthrough... 


jw 
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> . . the CYBERDRIVE for the IBM Personal Computer 


13.5 or 27 million bytes of disk capacity in a single cabinet with 
an integrated mini-cartridge tape for secure data backup. 


Setting an exciting new microcomputer standard, the 
CYBERDRIVE' combines a full package of features. 

It offers new, higher performance levels, with an Inte- 
grated business-oriented backup device. 

As the CYBERDRIVE is made available for other systems, 
media transfer is assured regardless of the host hardware or 
Operating System. 

The CYBERDRIVE slashes the seek time dramatic- 
ally—e.g. the usual 5 Megabyte stepper-motor Winchester 
disk offers average seek time typically in the range of 100 to 
200 milliseconds (incl. head settling). 

With the CYBERDRIVE, the average seek time across 
more than five times as much data is only 33 milliseconds 
(incl. head settling). 

This basic speed, coupled with disk cache buffering and 
a peak transfer rate of 1 million bytes per second, make the 
CYBERDRIVE a performance champ! 

The integrated mini-cartridge tapes used for backup of 
data allow dumping of (for example) 10 million bytes of data 
In about 10 minutes ... much faster than other tape or floppy 
disk backup techniques. Hardware read-after-write error 
checking is Incorporated in the tape device. 


© Copyright 1982 by Cybematica inc. АЙ right reserved, 
Prices and specifications subject to change without notice 


... And don't fail to ask about our superb lineup of serious 
business software (also offered in CYBERDRIVE format) 
including: 


RM/COBOL? compiler-the micro industry standard. 

MBS!’ RM/COBOL general business applications (derived 
from MCBA* minicomputer packages)... thousands 
іп use...money back guarantee... Source program 
license. 

САТ!" from Cybernetics (COBOL Reprogramming Tool!) 
Program generator for RMICOBOL to ease pro 
gram development and maintenance . . . an 

alternative to a Data Base System. 

CBASIC2* & CBASICB6' compilers...for aficionados of a 
useful BASIC. 


The software is available on a variety of industry-standard 
Operating Systems including CP/M*-MP/M* (both 80 & 86), 
OASIS*, PCDOS, and UNIX’. Inquire for specific details and 
prices. 


Т rks of: t Cyearmetes inc 2. йуз Аса Gap 3- Macio Burnes Solare. ти, 
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8041 NEWMAN АМЕ., SUITE 208 


(СУ IB. IER IN БДТ СӘ. HUNTINGTON BEACH, СА 92647 


714/848-1922 


ow to mal 
work like a 


Now, when nobody’s looking, non- 
chalantly tape it to your terminal, just under the 
“ІВМ, as if it really belonged there. 
Then wait for your chance and quickly 
slip a dBASE II™ disk into 
your main drive. 
That's it. 
Your IBM Personal 
Computer is now ready to 
run a relational database 
system, the kind that IBM 
put on their mainframes last year. 
And you're ready with more data han- 
dling power than you would have dreamed 
possible before dBASE II. 


You'll wonder how you managed without it. 


You'll find that dBASE II, because it's a 
relational database management system (DBMS), 
starts where file handling programs leave off. 

dBASE II handles multiple databases 
and simplifies everything from accounting to 
department staffing to monitoring rainfall on 
the Upper Volta. 

With a word or two, you CREATE data- 
bases, APPEND new data instantly, UPDATE, 
MODIFY and REPLACE fields, records and 


entire databases. Organize months worth of data You can do automatic calculations on 

in minutes with the built-in REPORT. Do sub- fields, records and databases, accurate to 10 digits. 

field and multi-field searches, then DISPLAY And you can use dBASE II interactively 

some or all of the data for any condition you for answers right now. Or save your instruc- 

want to apply. tions, then repeat everything with two words: 
And you've just begun to tap the power DO Manhours, DO ProjectX, DO whatever 

of dBASE II. has to be done. 

Easy to look at, easy to use. Use dBASE II to help make your choice: 
Input screens and output forms couldn't If you've got a 96k IBM PC, send us 


be easier —just "paint" your format on the CRT $700 and we'll send you a copy of dBASE II to 
and what you see is what you'll get. use free for 30 days. 


A 


> your micro 
maintrame. 


Ны m "к. 
" 1 


i 


Instead of just poring over a manual, run | 
it апа make sure that it does what you need done. 
Then if you find it isn't right for you, S on- а е 
send it back and we'll return your money, по 
questions asked. 
But if you do that, you'll have to remove 
that label. Because nothing short of a mainframe 
works like dBASE II. 
Call (213) 204-5570 today or drop by 
your local computer store for the rest of the story. 
Ashton-Iate, 9929 Jefferson Blvd., n 
Culver City, CA 90230. cec لی چ ای‎ trademark of Digital Research 
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ҰЗ Signal Name 


VOCGHNLERR 
SYSDAT7 
SYSDAT6 
SYSDAT5 
SYSDAT4 
SYSDAT3 
SYSDAT2 
SYSDAT1 
SYSDATO 
IOCHNLROY/WAIT 
SYSAEN 
SYSA19 

SYSA18 

5Ү5А17 

SYSA18 

SYSA15 

SYSA14 

SYSA13 

5Ү5А12 

SYSA11 

SYSA10 

SYSAS 

SYSAB 

SYSA7 
SYSAG 
SYSA5 
SYSA4 
SYSA3 
SYSA2 
SYSA1 
SYSAD 


system 
dala 
bus 


system | 
address 
bus 


connectors. 


can potentially contain 1 megabyte of 
memory and still have spare expan- 
sion slots for special-purpose I/O 
modules, which might include video- 
tex decoders, process-control ог data- 
acquisition interfaces, ог local- 
network interfaces. 

The standard MPX-16 system 
board has five expansion connectors 
installed in alternating positions, ef- 
fectively located on 1-inch center-to- 
center spacings. An additional four 
connectors can be installed between 
them, if needed; the resulting nine 
connectors will be on half-inch center- 
to-center spacing. Spacing on 1-inch 
centers is usually required for disk 
controllers and I/O boards. Memory 
boards, on the other hand, will 
generally fit in half-inch spacing. 

The I/O-expansion channel has 
been designed to Бе  pin-For-pin 
hardware-compatible with the [BM 
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Table 4: Pin/signal relationships іп the I/ÜO-expansion connectors. These 
assignments are compatible with those in the expansion slots of the IBM Personal 
Computer. Many of the system control signals are buffered before being fed to these 


Signal Name -. 


Во2 

803 

Н04 

BOs 

BOB DMAROST2 

B07 = 12 Y DC 

Bû8 IOCHLDROST 

809 + 12 Y DC 

B10 GND 

B11 | SYSMEMWR 

Bi2 SYSMEMRD systertstatus 
B13 | SYSIOWR control 
B14 SYSIDRD 

B15 ОМАСКЗ 

B16 DMAROST3 

B17 | OMACKi DMA control 
B18 DMAROST1 

B19 ВОМАСКО 

B20 BSYSCLKO 

В21 IROST? 

B22 IROSTE 

B23 ІНОВТ5 

B24 IROST4 

B25 

B26 

B27 

B28 

B29 

B30 


Personal Computer (model 5150), 
The IBM PC bus was chosen, as I ex- 
plained last month, to take advantage 
of the expected proliferation of IBM- 
PC-compatible peripheral-adapter 
modules and expansion memories, 


However, because the МРХ-16 
system board already supports most 
of the peripheral I/O functions that 
would ordinarily be added to the IBM 
computer, the lI/O-expansion slots 
are available for new uses. 

Table 4 lists the signal connections 
to the pins of the [/O-expansion con- 
nectors. All signal lines in the I/O 
channel are compatible with LS-TTL 
(low-power Schottky-diode-clamped 
transistor-transistor logic} signals. 
Brief descriptions of each group of 
lines Follow. 


Oscillator Clock (BSYSCLK1): 
This is a buffered version of the main 


system timing clock. It runs at a fre- 
quency of either 14,31818 MHz or 
15.0 MHz, depending on which crys- 
tal is installed. It has a 50 percent 
duty cycle, 

System Clock (BSYSCLKO): This is 
a buffered version of the system pro- 
cessor clock. It runs at a frequency 
that is one-third that of БҮЗСІ КІ. It 
has a 33 percent duty cycle (high for 
one-third of the cycle, low for two- 
thirds). 

System Reset (BRESET): This is a 
buffered version of SYSRES, which is 
active on power-up. It is synchro- 
nized to the falling edge of the 
SYSCLKO waveform and is used for 
initialization of all system hardware 
components, 

Address Latch Enable (SYSALE): 
This signal is used to indicate the 
presence of a valid address on the sys- 
tem bus. The falling edge of SYSALE 
is normally used to latch the address. 
This signal is generated by the 8288 
bus controller during bus cycles in- 
itiated by one of the Jocal-bus 
masters. The system-address enable 
signal, SYSAEN, should be used to 
enable this signal in the I/O channel. 

System Address Enable (SYSAEN): 
This line, when active-low, indicates 
that one of the system coprocessors 
(either the 8088 or the 8087) has con- 
trol of the system bus. When 
SYSAEN is high, the 8237A-5 DMA 
controller has control of the system 
bus and drives the system address, 
system memory, and I/O-read/write 
lines. 

I/O Channel Ready (IOCHNLRDY/ 
WAIT): This line is normally high. 
When a slow I/O device or expansion 
memory board decodes a valid ad- 
dress, this line should be driven low, 
causing the flip-flops IC25 and ІС33 
to insert wait states into the bus cycle 
until the slow device has completed 
its cycle. (To avoid conflict with 
memory refresh, this line should 
never be held low for more than 1 or 
ys.) 

System Memory Read 
(SYSMEMRD): This control line is 
used to gate the memory-device data 
buffers onto the system data bus dur- 
ing memory-read cycles initiated by 
either the processor or DMA con- 
troller, 


Circle 27 on inquiry card. «ағай» 


ANNOUNCING THE HIGH SPEED, LOW COST NETWORK 


The ZERO is designed to bring high performance LOCAL 
AREA NETWORKING to users at budget prices. 

The ZERO and ZERO-NET are unique. Any ZERO station 
can be a Network Master or Network Remote, permitting, for 
the first time, a low cost non stop network. 

The ZERO-NET features a High Level Data Link Controller 
(message synchronous) at 400K bps carried over a simple twisted 
pair cable. To achieve maximum speed and reliability we use col- 
lision detection/avoidance circuitry and automatic CRC error 
detection/ retransmission. 

Each ZERO computer in the net can have Floppy Disk and/or 
Winchester Drives. The ZERO itself is 2 Z80 based Micro- 
computer with 64K Ram, 2K to 16K of EPROM, 2 Serial ports, 
2 parallel ports, floppy disk controller, 280СТС counter-timer 
and Z80DMA direct memory access. 

The ZERO hardware design was optimized for TURBODOS*, 
(CP/M**, MP/M** compatible) including such enhancements 
as console type-ahead (buffering), 1.416 Mbytes per 8 inch 
double-sided floppy, multi-processing (background processing) 
such as print spooling, etc. 


KEY PARAMETERS 


* Local Área Networks up to 256 nodes per NET, with 


any mix of Master and Remote stations. Each station may 
support up to 16 logical drives, local or remote. 

* Local Area Networks may be linked through gateways. 

* Per Node — 0 to 2 floppies and 0 to 4 hard disks with appro- 
priate Driver Modules. 

е Per Node — parallel and/or serial printer. 

е Each user can control print routing and/or spooling. 

* Each node may reference a file system and/or printer on any 
other node. 

* Each node may have an Autostart Log-on with security access 
protection. 

* Each node may have a FIFO type Electronic Mailbox. 


*TURBODOS is a trademark of Software 2000, Inc. 
**CP/M and MP/M are trademarks of Digital Research, Inc. 


е Each node may operate with ШЕ 
MP/M compatible file/ record | 
interlocks, or with special 
TURBODOS relaxation rules. | 
* Maximumrecommended buss 

length of 4,000 L.Ft. 
*eFull CP/M and MP/M com- 
patibility. | 
* The TURBODOS operating | 
system can support up to one GIGA Byte (1,000 MEE Bytes) 
per logical drive, 


The ZERO-NET product family — the ZERO, the ZERO/FD, 
the Z-DRIVE and the ZNT terminal — all the components 
required to configure an entire system are available for immedi- 
ate delivery. The ZERO provides a microcomputer network that 
OUTPERFORMS many multi-user minicomputer systems at 
substantially lower cost. While the competition is still studying 
it, ALSPA has done it! 


ZERD-NET 


300 Harvey West Boulevard, Santa Cruz, CA 95060 
(408) 429-6000 Telex 176279 


506 Us Al BOOTH 3608/3071 
Nav, 28-Dec. 2, 1062 
Las Vegas Convention Center 
Las Vegas, Nevada 


System Board Peripheral Device 


82374-5 ОМА controller 
8272 {loppy-disk controller 
DMA page registers 0 and 1 
DMA page register 2 

DMA page register 3 


floppy-disk-drive motor-on register 


parity-error Itip-llop clear 
spare (reserved) 
spare (reserved) 


8259A interrupt controiler—siave 
8259A interrupt controller—master 


consola serial O port 
auxiliary serial /О рой 
8255А-5 parallel VO 

8155H-2 parallel I/O and timer 
8253-5 counter-timers 


Base Address 
(hexadecimal) 
000 
020 
040 
060 
080 
ОАО 


Table 5: Base addresses of the I/O-device-control registers. 


System Memory Write 
{(SYSMEMWR): This control is used 
to store the data present on the 
system data bus into the selected 
memory location during memory- 
write cycles initiated by either the 
processor or DMA controller. 

System І/О Read (SYSIORD): This 
control line is used to gate the selected 
I/O device to accept the data present 
on the system data bus during 1/О- 
read cycles initiated by either the рго- 
cessor or the DMA controller, 

System I/O Write (SYSIOWR): 
This control line tells the selected [/O 
device to accept the data present on 
the system data bus, It is active in 
]I/O-write cycles initiated by either 
the processor or DMA controller. 

[/Q-Channel (Parity) Error 
(I1/OCHNLERR): This signal, when 
enabled by the system software, will 
cause an interrupt via the NMI input 
of the 8088 processor, It is normally 
used to alert the processor to a parity 
error in memory devices residing in 
the I/O channel, 

System Address Bus (SYSAO 
through 5YSA19): These lines form a 
20-bit system address bus, which can 
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address up to 1 megabyte of memory. 
SYSAO represents the least significant 
address bit (LSB), and SYSA19 repre- 
sents the most significant address bit 
(MSB). These lines can be driven 
either from the processor or from the 
DMA controller and are considered 
to be active-high. 


The MPX-16 computer 
system can potentially 
contain 1 megabyte of 
memory and stil! have 
spare expansion slots. 


System Data Bus (SYSDATO 
through SYSDAT7): These lines form 
the 8-bit system data bus and can be 
driven by the processor, memory 
devices, or I/O devices. They are bi- 
directional and are considered to be 
active-high. SYSDATO is the LSB, 
SYSDAT? the MSB. 

IO Channel Interrupt Requests 
(IRQST2 through ІКО5Т?): These 
lines are prioritized interrupt-request 
lines, with IRQST2 having the 
highest priority and IRQST? the 


lowest priority. The lines are edge- 
triggered and active-high; however, 
the request signa] must be maintained 
in the high state until the interrupt re- 
quest has been acknowledged. The 
interrupt-service routine written for 
each particular device in use must 
usually do this. 

DMA Requests (DMARQSTI 
through DMARQST3) These lines 
are prioritized DMA-request lines, 
with ОМАКОВТІ having the highest 
priority and DMARQSTS the lowest 
priority. The lines are active-high and 
must be held high until the corre- 
sponding DMACKx line goes active- 
low. DMARQST2 is used by the sys 
tem-board floppy-disk controller and 
is included in the 1/O channel only 
for compatibility with the IBM Per- 
sonal Computer. These lines are 
typically used by peripheral devices 
such as disk controllers to request 
DMA service. 

DMA Acknowledge Lines 
(DMACK1 through DMACK3): 
These lines are used to acknowledge 
ОМА requests generated by the 
DMARQST= lines. 

DMA Acknowledge 0 (ВОМАСКО): 
This is a buffered ОМАСКО line and 
signifies that a DMA-controlled 
dynamic-memory-refresh cycle is in 
progress. 

DMA Terminal Count (TCNT): 
This signal is active-high when any of 
the four DMA channels reaches a ter- 
minal count. The corresponding 
DMA-acknowledge line should be 
used in conjunction with the TCNT 
signal, 

Peripheral Power: +5 volts (V) DC 
+5%, logic ground, +12 VDC 
+5%, —12 V DC +10%, and —5 
V DC +10% power connections are 
all provided in each expansion con- 
nector, 


I/ O-Decoder Logic 

The MPX-16 computer system con- 
tains a variety of onboard, high- 
performance peripheral devices: 
direct support for all of the major 1/О 
functions needed to form a complete 
microcomputer system, as listed in 
table 1 on page 44. 

All of the system-board I/O pe- 
ripherals are addressed or selected by 
the 4-to-16 decoder [C52 (shown in 


The Universal Operating System: 
Finally, once and for all. 


The UCSD p-System* from SofTech Microsystems 
isn't like any other operating system you've ever used. 


Because the p-System is the only truly portable, 
universal operating system ever developed, that's why. 


Its equally at home with all popular personal computers. 


Such as an IBM PC or Displaywriter, an Apple, a 
DEC, an HP an Osborne, a Philips, a Sage, a Tandy, 
a TI, you name it. It lets you develop applications 
that are portable to &bit as well as 16-bit micros. 


And we don't mean portable just at the 
source code level, either. 

We mean you can develop your program on virtually 
any micro, compile to object code, and it's totally trans- 
portable. So you can design programs once, and you've 
designed for the entire market. 

The p-System then actually broadens your 
potential customer base. With no significant 
reinvestment in programming time. 


You can reuse program components O nce i S Enou gh. at 


from one application to another, and even create your 
own library of utilities. What's more, the p-System's 
universality allows you to get your software up and 
running on new hardware as soon as it hits the market. 


Its about time. 

At SofTech Microsystems, we saw an industry- wide 
need for an efficient OS that could honestly call itself 
universal. So, in 1979, we delivered just that. The UCSD 
p-System. And we've been delivering ever since. 

As an еса developer, we think you owe 
yourself an OS that lets you broaden your market base 
and develop higher quality applications faster, less 
expensively, more dependably and more efficiently than 
ever before. 

All at the same time. All on one micro. 

Thanks to the p-System, finally, once is enough. 

For product information or information on 


i how to get a copy of the p-System Applica- 
Е inally, tion Catalog, call or write to us 


Sof Tech Microsystems. 
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SEE US AT COMDEX BOOTH #636. 
SofTech Microsystems ° 16885 West Bernardo Drive - San Diego, Calif. 92127 - (714) 451-1230 


"Universal Dperuting System is а trademark of SofToch Micrusystems Ine., UCSI p-Sysxtem in n trislemark of tho Regents of the University of Cuhlornin 


section 2, figure 2 on page 48). This 
decoding logic maintains addressing 
compatibility with ІВМ Personal 
Computer peripherals by using the 
system-address-bus line SYSA9 to 
determine whether the peripheral 
device being selected is on the main 
circuit board or off it. A low state on 
the SYSA9 line enables one of the 
strobe inputs of the decoder; the 
other strobed input is enabled if one 
of the local bus masters has control of 
the system bus, indicated by a low 
state оп 88AEN. When ап І/О- 
device interface chip is selected by 
this decoded address and either the 
SYSIORD or SYSIOWR line is 
active, an I/O bus cycle is performed. 
During DMA cycles the I/O decoder 
is disabled. 

The base address for each of the 
system-board I/O devices is shown in 
table 5 on page 76. The total number 
of address-space locations used by 
each peripheral device varies; this 
will be discussed in more detail next 
month in part 3. 


Next Month: 
If you've followed everything in 
this second installment on the Circuit 


The following items are available from: 


The Micromint Inc. 
561 Willow Ave. 
Cedarhurst, NY 11516 
(516) 374-6793 
(for technical information) 
(B00) 645-3479 
(for orders only) 


1. МРХ-16 single-board computer 
system: assembled, tested, and burned- 
in. Includes 64K bytes of RAM, Digital 


Research CP/M-86 operating system 
on 8-inch or 5!4-inch floppy disk, 
CP/M-86 BIOS in EPROM, MPX-16 


Technical Reference and User's 
Manual. Requires power supply and 
floppy-disk drive. 

Single-quantity price. ....... $1895 


2. MPX-16 single-board computer 
system, as above, but with 256K bytes 
of RAM installed. 

Single-quantity price. .......$2135 


3. МРХ-16 single-board computer 
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Cellar MPX-16 computer system, 
you're doing well. In the January arti- 
cle I'll fill you in on the serial and 
parallel 1/O ports, counters, floppy- 
disk controller, and operating-system 
BIOS, among other topics. ® 
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Editor's Note: Steve often refers to previous 
Circuit Cellar articles as reference materíal for 
each month's current article. Mast of these past 
articles are available in reprint books from 
BYTE Books, McGraw-Hill Book Company. 
РОВ 400, Hightstown, М) 08520. 

Ciarcia's Circuit Cellar, Volume I, covers ar- 
ticles that appeared in BYTE from September 
1977 through November 1978. Ciarcia's Circuit 
Cellar, Volume Il contains articles from 
December 1978 through ]une 1980. Ciarcia's 
Circuit Cellar, Volume ШІ, contains the articles 
that were published from ]uly 1980 through 
December 1981. 


system, with 64K bytes of RAM. 
In OEM quantities of 100 $1200 each 


4. Complete MPX-16 disk-based 
system: includes MPX-16 single-board 
computer, assembled, tested, and 
burned-in, with 256K bytes of RAM 
installed, CP/M-86 operating system 
on 5'A-inch floppy disk, CP/M-86 
BIOS in EPROM, power supply, one 
514-inch single-sided floppy-disk 
drive, connecting cables, MPX-16 
Technical Reference and User's 
Manual. Enclosure sold separately. 

Single-quantity ртіге........%2895 


5, Unpopulated (blank) printed- 
circuit board for the MPX-16 computer 
system: five-layer, screened, and 
solder-masked. Includes CP/M-86 
BIOS in EPROM, MPX-16 Technical 
Reference and User's Manual. 

Single-quantity price... 


6. Digital Research CP/M-86 User's 
Manual (three-volume set), sold sep- 
РОТЕ DALLO т. 
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7. MPX-16 Technical Reference and 
User's Manual, sold separately. .. . $50 


8. Enclosure for MPX-16 circuit 
Бойға .................саП for price 


When it becomes available for the 
MPX-16, Microsoft's MS-DOS operat- 
ing system may be optionally sub- 
stituted for CP/M-86. 


The MPX-16 ts available to OEMs in 
large quantities either as a circuit board 
or as a complete system with floppy- 
disk drives and enclosure. Call the 
Micromint for prices and delivery in- 
formation. 


For orders within the continental 
United States, please include $10 for 
shipping: overseas orders please in- 
clude $30. Residents of New York 
please include 7 percent sales tax. 


WHEN WE ANNOUNCED Же? 
THE COMMODORE 64 FOR $595, OUR COMPETITORS 


SAID WE COULDN'T DO IT. 
THAT'S BECAUSE THEY COULDN'T DO IT. 


The reason is that, unlike our competitors, 
we make our own IC chips. P/us all the parts of the 
computer they go into. 

So Commodore can get more advanced 
computers to market sooner than anybody else. 
And we can get them there for a lot less money. 

WHAT PRICE POWER? 

For your $5957 the Commodore 64™ gives 
you a built-in user memory of 64K. This is hundreds 
of dollars less than computers of comparable power. 

Lest you think that the Commodore 64 is 
some stripped-down loss leader, a look at its 
available peripherals and interfaces will quickly 
convince you otherwise. 

SOFTWARE THAT WORKS HARD. 

The supply of software for the Commodore 
64 will be extensive. And with the optional plug-in 
Z80 microprocessor, the Commodore 64 can 
accommodate the enormous amount of software 
available in CP/M® 

Add in the number of programs available in 
BASIC and you'll find that there are virtually no 
applications, from word processing to spread- 
sheets, that the Commodore 64 can't handle with 
the greatest of ease. 

PERIPHERALS WITH VISION. 

The Commodore 64 interfaces with all the 
peripherals you could want for total personal 
computing: disk drives, printers and a telephone 
modem that's about $100, including a free hour's 
access to some of the more popular computer 
information services. Including Commodore's own 
Information Network for users. 

RUN YOUR BUSINESS BY DAY. 
SAVE THE EARTH BY NIGHT. 

At the end of a business day, the 
Commodore 64 can go into your briefcase and ride 
home with you for an evening's fun and games. 

Because of its superior video quality (320x200 
pixel resolution, 16 available colors and 3D Sprite 
graphics), the Commodore 64 surpasses the best of 
the video game machines on the market. Yet, 
because it's such a powerful computer, it allows you 
to invent game programs that a game machine will 
never be able to play; as well as enjoy Commodore's 
own video game cartridges. pu 

ATTACK, DECAY, SUSTAIN, RELEASE. 

If you're a musicologist, you already know 
what an ADSR (attack, decay, sustain, release) 
envelope is. If you're not, you can learn this and 
much more about music with the Commodore 64's 
music synthesizing features. 

It's a full-scale compositional tool. Besides a 
programmable ADSR envelope generator, it has 3 
voices (each with a 9-octave range) and 4 wave- 
forms for truly sophisticated composition and play- 
back— through your home audio system, if you 


COMMODORE 64.ONLY $595. 


wish. It has sound quality you'll find only on 
separate, music-only synthesizers. And graphics 
and storage ability you won't find on any separate 


synthesizer. 
DON'T WAIT. 

The predictable effect of advanced technol- 
ogy is that it produces less expensive, more capable 
products the longer you wait. 

If you've been waiting for this to happen to 
personal computers, your wait is Over. 

See the Commodore 64 soon at your local 
Commodore Computer dealer and compare it with 
the best the competition has to offer. 

You can bet that's what the competition will 
be doing. 


Commodore Business Machines 
Personal Systems Division 


COMPUTER 


E 
| | 
| P.O. Box 500, Conshohocken, Pennsylvania 19428 | 
| Please send me more information on the Commodore 64™ | 
| Мате Title | 
| Company | 
ress 

| Add | 
| City State | 
| Zi Phone | 
| C commodore | 
| | 

A 


*Manufacturar’s Suggested Ratai Price: July I. 1982. Disk drives and printers аға nol ciudad in pricas. The 64's price may changa withou! notice 


CP/MY ıs a registered trademark of Digital Research, Inc. 


Circla 95 on Inquiry card. 
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INFORMA X is not just another DBMS. 
lt is a practical necessity for the 
business initiating computerization. 
As needs expand, systems invariably 
expand, so why be forced to reinvent 
the wheel just because of future 
growth? Any expansion you plan will 
need INFORMA X. Remember, a 
single-user today will be a multi- 
user tomorrow. 


Almost invariably, a business begins 
computerization on a single applica- 
tion, single-user system which im- 
mediately requires expansion. Multi- 
user, multi-tasking and multi-process- 
ing systems become necessary. Un- 
fortunately, software designed for the 
single-user system can not satisfy the 
needs of the multi-user environment. 
In fact, single-user software is irr 
herently dangerous to precious rec- 
ords in the multi-user situation. Multi- 
processing and multi-tasking require 
professionally engineered software 
solutions for mutual exclusion rec- 
ord lockout, deadly embrace con- 
ditions, asynchronous event con- 
ditions, and run away lockout con- 
ditions, as well as other frightening 
technical problems. The concepts 
necessary to solve these problems 
must be designed into the system 
from its inception... not as an addi- 
tion or afterthought. INFORMA X is 
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the first micro DBMS professionally 
engineered for multi-user, multi-task- 
ing and multi-processing. 


INFORMATION MANAGEMENT 
INFORMA X is an Information Man- 
agement System which provides the 
structure for information (data) organ- 
ization and filing to allow for quick, 
efficient storage and retrieval of that 
data. In effect, it provides the most 
sophisticated framework for an ele- 
gant computer filing system. Tradi- 
tionally, database management sys- 
tems are structures designed to assist 
system programmers in their program- 
ming tasks. But the achievement of 
INFORMA X is to provide a program- 
merless environment that allows 
even first-time users to achieve 
professional results in creating pro- 
grams that store information, retrieve 
that information, and report on that 
information in the formats the user 
personally desires. INFORMA X 
uses neither “cryptic statements" nor 
"English type" statements and re- 
quires no "computereze", or other 
computer languages. 


No "Computereze" 
like: BXPNW = MAIL 
No “English type commands” 
like: Find record 5 on drive D: 
in database mail 


eered...1 rom its inception 
to operate in the Multruser, Multrtasking, 
Multi-processing environment. 


No "Cryptic Commands" 

like: pip d:zc:*.??v 
INFORMA X IS FOR THE USER! 
That's why ABACUS DATA will only 
deliver systems fully customized to 
the equipment. Full keyboard func- 
tions, cursor control, etc. Since the 
Security System requires a User 
Name, the system provides individ- 
ualization of function keys, screen 
displays, and keyboard actions for 
each operator. 


MORE THAN USER-FRIENDLY 

Through the use of menu driven, 
screen oriented, tutorial response 
techniques the first-time computer 
user can create, modify or customize 
programs. Through the innovative 
template (screen) system, user ac- 
ceptance is immediate. Each of the 
system's five components: THE DATA- 


BASE, THE REPORTER, THE APPLI- 
CATION WRITER, THE SECURITY 
SYSTEM, and THE MENU MAKER 
has been designed to minimize oper- 
ator inputs. Single keystroke com- 
mand structure has been used 
throughout. 


The INFORMA X is an Information 
System. 


Beyond a database management 
system it has lightning fast storage 
and retrieval. To be useful for busi- 
ness it must be fast. 


Beyond a reporter, it converts data 
into the information necessary to 
make business decisions. 


Beyond an application writer, it will 
create, modify, expand, any applica- 
tion... up to 42 math calculations 
permitted for each record. 


Beyond an automatic programming 
system, it is almost totally transparent 
to the user, requires no programming 
skill, yet achieves professional results. 


Beyond a security system, (a neces- 
sity for business) it separately secures 
The System, The Applications, The 
Records, The ltems and The 
Commands. 

Beyond a menu maker, the user de- 
signs his own help pages for the 
INFORMA X programs and others. 


Beyond an accounting system, it al- 
lows your total processing to be 
AUTOMATED, ORGANIZED, INDI- 
VIDUALIZED, and MODIFIABLE. 


Ail and much more! 


INFORMA X is the only database soft- 
ware you will ever need. 


Without INFORMA X all applications 
and programs are disjointed bits and 
pieces. INFORMA X will organize your 
automation. INFORMA X is currently 
delivered with an Accounting Package 
which includes: 


PAYROLL SYSTEM 
ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE 
INVENTORY SYSTEM 
GENERAL LEDGER 


Not just examples but operational 
programs and more! 


PROFESSIONAL SUPPORT 

INFORMA X is not merely a data- 
base management system but it is a 
method of automating information, 
storage, retrieval, and transmittal 
that should mean a new way of 
business life. We at ABACUS DATA, 
INC. are committed to supplying soft- 
ware that will enhance your business 
today and tomorrow. We encourage 


your questions and comments and for 
that reason we maintain toil free 
numbers to service you. 
1-800-874-8555. 

In Florida 904-398-8547. 

Dealer and distributor inquiries 
welcomed. 


, TM 


abacus data, inc. 
1920 San Marco Boulevard 
Jacksonville, Florida 32207 
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CURRENT EQUIPMENT 
SPECIFICATIONS 

280, 8085, 8080А 

Minimum Memory 52K 

CP/M® Operating System 

Current delivery customized for all 
TeleVideo*, Osborne*, and 
Action* Computer Systems 
(Call for others) 


Circle 6 on inquiry card. 


After all this time, we're 
going to show you the real us. 
We know that you think 

we're the serious, buttoned- 
down distributor that can ship 
you more different kinds of CP/M 
businessand utility softwarethan 
anybody else. 

That we have software for 
the newest computers, like the 
IBM PC, almost before they're 
announced. 

That we deliver more different 
formats, everything from Apple 
to Zenith, so that you don't have 
to turn down a sale. 

And that we give you the 
healthy discounts and rapid 
delivery you need to make a 
decent profit. 

But behind all that we've got 
our fun-loving side, too, you know. 
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And we're just as strong in 
computer games. 

We know that games are 
serious business, and that if you 
don't have them, you can't sell 
them. So we've filled our shelves 
with games for Apple, Atari, the 
TRS-80 and more. Games from 
Avalon Hill, Broderbund, Gebelli, 
Microsoft, On Line, Sirius, 
whoever —just name it and 
it's yours. 

All with the same deep 


discounts, the same 
great delivery and the 
the same friendly ser- 
vice as we're giving you 
on your CP/M software. 
So if you're ready for fun 
and games witha | | 
distributor, give 
us a call. 
Software Distribu- | 
tors, 10023 Jefferson 
Boulevard, Culver City, CA 90230. 
We're not just clowning 
around. 


213-204-6620 * 800-252-4025 (CA) 
Telex 182362 ATT: Soft USA Culv 
800-421-0814 

CP/M is a registered trademark of Digital Research 


Circta 428 on Inquiry card. 


Тһе Coinless Arcade. 


| Pamela Clark, Techni ical Editor 
and Gregg Williams, Senior Editor | 


Hediscovered 


A faceless stranger gave you directions the first 
time you came to The Coinless Arcade. After a 
glorious night of gaming, you came away retaining a 
pocket full of quarters and not a few new friends. 
Everyone met together the next night, ready for 
more gaming, but you could not find the arcade— 
anywhere! Night dampness chilled your bones as the 
search continued, and, for a while, you combed the 
town every night: still, no arcade. You kept in touch 
with your new friends, if only to prove that you 
hadn't imagined it all. 

A year has passed. You walk out the alley exit of a 
theater and, surprised, hear faint arcade noises. You 
follow them through the alleyways, only distantly 
aware that you never cross a main street. And there 
it ін: the neon facade declaring “The Coinless Ar- 
cade" with festive colors, the air alive with elec- 
tronic sounds. Once inside, you see a familiar face, 


Playing Cannonball Blitz can provide entertainment for 
you and chuckling enjoyment for a crowd of onlookers. 
The object of the game is to get the rebel soldier up Nut- 
cracker Hill and destroy the castle. The poor soldier, 
however, must contend with a barrage of cannonballs and 
constant trips and obstacles. It becomes hard not to laugh 
as you iry to outrun or jump over cannonballs, or just plain 
get out of the way. Cannonball Blitz by Olaf Lubeck for 
the Apple II or II Plus, $34.95 (disk), from Sierra On-line 
Inc., 36575 Mudge Ranch Ad., Coarsegold, СА 93614. 


then another. Soon everyone has arrived. Laughing, 
you run to the nearest empty machine, reach for 
some quarters—and realize there's no need. You 
wish your friends good luck and press the flashing 
red button labeled START. The fun begins again. 
Another computer gaming year has passed. Game 
designers continue to squeeze more than we've ever 
seen before from a given machine, and we applaud 
their efforts. In fact, some of the most exciting pro- 
gramming this year has been done for the cartridge 
game systems. That's why we're including two pages 
of games for the Atari (or Sears) Video Computer 
System and the Mattel Intellivision Game System. 
Luckily for you players, The Coinless Arcade ex- 
ists in your imagination and in your microcomputer. 
We've brought you these games from our Coinless 
Arcade. Put them in your microcomputer (or car- 
tridge game system) and they're yours forever. 
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Want a challenge with a bizarre twist? First, you take 


a 


job with the ASPCA and are put in charge of controlling 
the lemming population. Al] you have to do is lock them in 
a room so they won't breed. Sounds easy unti] you try it. 
There are lemmings running everywhere, breeding faster 
and faster and getting run over by trucks. If yon're not real 
careful, a mass suicide occurs as they march to the 5ea. 
This is one of the strangest topics lor an arcade game that 
we have seen. Lemmings by Jerry Jewoll, Terry Bradley, 
and Dan Thompson for the Apple II or II Plus, $29.95 
(disk), from Sirius Software Inc., 10364 Rockingham Dr., 
Sacramento, CA 95827. 
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The city is under attack, and it's up to you to rescue the 
only remaining inhabitants. Pilot your Needlefighter and 
swoop in, picking up each of the 18 survivors and transport 
them through a hazard-filled sky to temporary safety. Once 
you have saved all of the people, you muat risk your life 
and theirs once again, as you move them to permanent 
quarters. It isn’t easy—hero stuff never is. Protector by 
Mike Potter for the Atari 400/800, $34.95 (cassette), from 
Synapse Software, 820 Coventry Rd., Kensington, CA 
94707. (Also available on disk.) 


ш , 


As the commander of a nuclear submarine, you quide 
your vessel through a subterranean obstacle course, 
avoiding mountains, twisting through passages, and stay- 
ing away from the webs of explosive mines rising from the 
sea floor. And if that wasn't enough to make a hazardous 
trip, watch out for the enemy attack stations, falling stalac- 
tites and mines, and, of course, lasers. The scrolling 
seabottom gives you the equivalent of 24 screens laid end- 
to-end, and the game also offers a two-player option. Sea 
Dragon by Wayne Westmoreland and Terry Gilman for 
the TRS-80 Models I and ПІ, $24.95 (disk), from Adventure 
International, POB 3435, Longwood, FL 32750. (Also 
available for the Apple and the Atari 400/800.) 


If you love playing two-person strategy games but can't 
always find a willing opponent, Renaissance may be the 
answer. This is a computer version of the board game 
Othello (trademark of Gabriel Industries) that is designed 
to let you challenge the machine, although it may be used 
with two human players. You can choose from eight levels, 
set up special games, and save and recall games from 
tape. Renaissance by Louis X. Savain for the VIC-20, 
$49.95 (cartridge), from United Microware Industries Inc., 
3503-C Temple Ave., Pomona, CA 91768. 
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Amid the sounds of explosions and the sight of burning 
buildings, you must manuever your helicopter and rescue 
the 64 kidnapped delegates to the United Nations Con- 
ference on Peace and Child Rearing. Watch out for jet 
fighters and air mines and try to get as many of the 
hysterical hostages back to safety as you can. It’s great fun 
manipulating the helicopter with a joystick acting as the 
throttle; and the little folks on the ground really wave to 
you! Choplifter! by Dan Gorlin for the Apple II or II Plus, 
$34.95 (disk), from Broderbund Software, 1938 Fourth St., 
San Rafael, CA 94901. (Requires joystick with two buttons; 
also available for the Atari 400/800.) 


Escorting and defending cruisers through front-line bat- 
tle zones becomes a hazardous task when Cretonian forces 
try to destroy your protective field. Your fuel supply is 
limited, so your mission must be completed rapidly, while 
you fight off three waves of Cretonian ram craft, energy 
torpedoes, and Kilr mines. Stellar Escort by Jeff Zinn for 
the TRS-80 Models I and ІШ, $19.95 (disk), from Big Five 
Software, POB 9078-185, Van Nuys, CA 91409. (Also 
available on cassette.) 
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Use your problem-solving skills in a science-fiction 
scenario that makes you race against the clock in a simula- 
tion of an emergency situation aboard a biological survey 
spaceship. After a mid-space accident, your ship begins to 
malfunction. The crew must locate the main computer con- 
sole, access the plans to the multipod vessel, and repair 
the damage before time runs out. During the search, you 
must look out for dangerous biological specimens and at- 
tacking robots. While the game can be played as solitaire, 
it can also incorporate up to seven players in a cooperative 
effort to save the ship (and your lives!). Wreck of the 
B. 5. M. Pandora by Stephen Abrams for the Apple II or 
II Plus, $50 (disk), from Apple Computer Inc., 20525 
Mariani Dr., Cupertino, CA 95014. 


Serpentine 
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if you suffer from nightmares of being caught іп а snake- 
filled maze, don’t play Serpentine before bedtime. Not 
only must you try to keep your nice blue serpents alive, but 
you must also make their lives long enough to lay eggs and 
raise new serpents. You can’t merely avoid predator ser- 
pents: you must eat them in order to grow. Big serpents 
always swallow little serpents, so growing up fast can be a 
real advantage. Serpentine by David Snider for the Apple 
П or П Plus, $34.95 (disk), from Broderbund Software, 
1938 Fourth St., San Rafael, CA 94901. 


If you always had a secret desire to conquer barbarian 
hordes, Legionnaire is the game for you. High-resolution 
graphics, sound, and real-time combat combine to create 
a live-action battlefield. You command the Roman Legions 
of Julius Caesar, while the computer controls the Gaulish 
barbarian hordes. With up to ten legions to command, you 
select any two of 16 barbarian tribes to fight. The game 
provides you with a topological map, which must be 
mastered to defeat the most vicious of the barbarians. Don't 
let the cover art deter you (the worst we've seen this 
year!)—the game is great entertainment, even for those 
who haven't been war-game fans before. Legionnaire by 
Chris Crawford for the Atari 400/800, $35 (cassette), from 
Ауаюп Hill Game Co., 4517 Harford Rd., Baltimore, MD 
21214. (Also available on disk.) 


The Guinness Book of Worid Records must be getting ready for a computer games category, if Time Zone is any indication of 
things to come. Without a doubt, it is the longest adventure to date with more than 1400 color graphic pictures and six floppy 
disks packed (front and back!) with this challenging game. Not only do you become a time traveler, but you must be able to 
solve puzzles built into the game. This ultimate adventure is already a legend in its own time. Time Zone by Ken and Roberta 
Williams for the Apple II or II Plus, $99.95 (disk), from Sierra On-line Inc., 36575 Mudge Ranch Rd., Coarsegold, CA 93614. 
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The award (if we had one) for tha most arcade-like game of the year would go to Bandits. In this spectacular contest, every 
new wave of aliens has a different strategy and a different weapon to challenge you. And, of course, the more you manage to 
blast them off your screen, the faster they attack. Good graphics and great action make this game a must for arcade fans. 
Bandits by Tony and Benny Ngo for the Apple П or II Plus, $34.95 (disk), from Sirius Software Inc., 10364 Rockingham Dr., 
Sacramento, CA 95827. (Also available for the Atari.) 


If you have always been a fan of the old Saturday matinee monster movies, here is a game that allows you to create your own 
interactive version. Choose your favorite locale to be devoured: Washington, ТоЕуо, New York, or San Francisco. Next, from 
a choice of six killer creatures, select the monster you would most like to be when you grow up. With more than 100 possible 
scenarios, you can wreak havoc to your heart's content. Watch out for the National Guard and the mad scientist, though, 
because they are determined to eliminate your monster at any cost. Crush, Crumble, and Chompl by Jon Freeman, J. W. 
Connelley, Michael Farren, and Toni Thompson for the Apple II or II Plus, $29.95 (disk), from Epyx/Automated Simulations 
Inc., 1043 Kiel Court, Sunnyvale, CA 94086. (Also available on disk for the TRS-80 Models I and III and the Atari 400/800 and 
on cassette for the VIC-20.) 


For an added thrill, try using two 
joysticks with Cyborg. Move your hu- 
man/machine hybrid with one joy- 
stick and fire with tha other as you 
batte robots, killer hyper-spheres, 
and giant spiders in a series of 
arenas. Each arena or wave may con- 
tain all of one type of opponent or a 
mixture oí all, with each new arena 
harder to get through than the one 
before. Cyborg by Simon Smith for 
the Atari 400/800, $29.95 (disk), from 
Med Systems Software, POB 2674, 
Chapel Hill, NC 27514. 


Store 


| | 000000 


HiScore 
Із. |000000 


By allowing you to independently shoot and move іп four 
directions, Crossfire emerges as one of the most difficult 
and challenging arcade games to play. Surrounded by aliens, 
with laser shots flying at you from all directions, you are 
confined in a grid. Instead of the freedom of the skies, you 
must exercise tight control over the movament of your 
ship, firing missiles at the same time. The reflexes take a 
long time to master, but, once you get the hang of it, it's 
addictive. Crossfire by Jay Sullivan for the Apple II or II 
Plus, $29.95 (disk), from Sierra On-line Inc., 36575 Mudge 
Ranch Rd., Coarsegold, CA 93614. (Also available on 
disk, cassette, or cartridge for the Atari 400/800.) 
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Endless waves of aliens (what else?) fill the skies. They 
are programmed to destroy you. You shoot at them, but if 
you shoot too quickly, your guns overheat and it's dooms- 
day once again. The graphics are stunning, with each 
wave bringing a new variety of alien invader. Threshold 
by Warren Schwader and Ken Williams for the Appla II or 
II Plus, $39.95 (disk), from Sierra On-line Inc., 36575 
Mudge Ranch Rd., Coarsegold, CA 93614. (Also available 
for the Atari 400/800.) 


You're standing on h 
Profazsor de Perez and his assistant 
A dirt road leads north into the jungle 
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As Dakota Smith, adventurer, treasure hunter, you must 
locate the golden Mask of the Sun to halt the deterioration 
of your body brought on by a mysterious amulet. You 
begin your quest for this solid gold mask with a face-to- 
face meeting with Professor de Perez in the Aztec ruins of 
Mezico. This graphics adventure uses a special animation 
and graphics language to draw full-screen graphics quick- 
ly enough to give the illusion of movement: people walk 
toward you and your jeep cruises down a country road. 
The Mask of the Sun by Alan Clark, Larry Franks, and 
Christopher and Margaret Anson for the Apple II or П 
Plus, $39.95 (disk), from Ultrasoft Inc., 24001 Southeast 
103га St., Issaquah, WA 98027. 
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You're in control of the strategic defense satellites of the 
United States and, looking through your viewfinder, you 
can see nuclear rockets being launched from the Soviet 
Union. Quickly, you must intercept the rockets and 
destroy all of the Soviet missile sites as well. But the 
missiles keep coming, and now even your satellites are 
under attack. A graphic arcade experience awaits. Laser 
Defense by Simon Smith for the TRS-80 Models I and III, 
$18.95 (disk), from Med Systems Software, POB 2674, 
Chapel Hill, NC 27514. 


SPECIAL EFFECTS 


As the game loads, a voice announces 
the title, Space Spartans. This is the first 
cartridge designed for use with the In- 
tellivoice Voice Synthesis Module. Four 
voices are generated, but only two are 
used with regularity: the ship’s computer 
and your central computer. The game is 
designed to be a reenactment of the Bat- 
tle of Thermopylae in space. Because 
the voices provide vital information, the 
game isn't playable without the synthesis 
module. Space Spartans for Intelli- 
vision, $45 (cartridge; Voice Module, 
$80), from Mattel Electronics, 5150 
Rosecrans Ave., Hawthorne, CA 90250. 


OLD FAVORITES 


Phasor Patrol is included when you purchase a Supercharger for your Atari 
VCS. (The Supercharger pluga into the cartridge slot on your machine and adds 
enough memory to give games increased action and more graphic detail. The 
games, available on cassette, load rapidly from any cassette player.) Phasor 
Patrol lets you use a sector map to warp hop from one section of the galaxy to 
another. The hyperdrive simulation is very impressive. Using the second screen, 
you locate enemy forces and use the torpedo sight to lock-in on your target. Scor- 
ing well in this game is a combination of skill and strategy. Phasor Patrol for the 
Atari VCS (video computer system), $69.95 (cassette; includes the 
Supercharger), irom Starpath Corp., 324 Martin Ave., Santa Clara, CA 95050. 
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A graphics version of an old computer дата, Utopia lets 
you rule your own island state. One or two players can 
compete by scoring points that reflect the overall well- 
being of the people you rule. By controlling agriculture, 
housing, education, the military, industry, and hospitals, 
you alone are responsible for the people. Just remember to 
keep an eye out for the rebels and pirate ships. Utopia for 
Intellivision, $40 (cartridge), from Mattel Electronics, 5150 
Rosecrans Áve., Hawthorne, CA 90250. 


Although not a new entry, Tennis is a favorite here at 
BYTE. Not only is this game engaging, the winning feature 
is that the ball carries a shadow underneath it. Try it when 
you can't get outdoors for your exercise at the net. Tennis 
by Alan Miller for the Atari VCS, $22.95 (cartridge), from 
Activision, Drawer 7286, Mountain View, CA 94042. 


RE-CREATIONS 


An implementation of one of the most 
successful arcade games, Defender is 
now available for you to play ai home. 
You are the commander of a spaceship 
trying to blast the aliens from the skies 
and rescue the kidnapped humanoids 
before they are transformed into flying 
mutants. An excellent adaptation of the 
original. Defender for the Atari VCS, 
$37.95 (cartridge), from Atari Inc., POB 
427, Sunnyvale, CA 94086. 
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NEW! 


Another favorite of the commercial ar- 
cades is ready to challenge you at home. 
In Berzerk, you are trapped in an elec- 
tronic maze, hounded by robots and the 
Evil Otte. Use the joystick to move 
through the maze and hit the button to 
fire your laser at the robots. Several 
playing options let you choose between 
armed and unarmed robots, characteris- 
tics for Otto, and the number of bonus 
lives available. Berzerk for the Atari 
VCS, $31.95 (cartridge), from Atari 
Inc., POB 427, Sunnyvale, CA 94086. 
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One of the favorites for all ages, Frog- 
ger is a faithful implementation of the 
coin-operated video game with an extra 
bonus: an easy option that lets the frog 
stay on the moving log when it wraps 
around to the other side of the screen. 
Trying to get the poor frog to hop across 
the busy highway can be quite a trick. 
Frogger by Ed English for the Atari VCS, 
$30 (cartridge), from Parker Brothers, 
POB 1012, Beverly, MA 01925. 


Pitfall Harry has three chances and 20 minutes to find 
gold and silver bars, money bags, and diamond rings. But 
on his way to discover all of these treasures, he must avoid 
crocodile-infested swamps, vicious cobras, disappearing 
tarpits, and deadly scorpions in the underground passage. 
One of the trickiest moves you have to learn is how to make 
Harry jump up and catch the swinging vine. Pitfall by 
David Crane for the Atari VCS, $31.95 (cartridge), from 
Activision, Drawer 7286, Mountain View, CA 94042. 


The Imperial Walkers are on the march, and you must 
use your fleet of Snowspeeders to destroy them before they 
reach the power generator on the ice planet Hoth. Using a 
joystick to manuever your craft, you fly over, around, and 
under the lumbering army of Walkers. Your battlefield is 
eight television-screens-wide, and the enemy will ap- 
proach you in single file from left to right. When the lead 
Walker reaches the right end of your radar band, the 
power generator is a lost cause. A surprisingly strong entry 
for a first attempt in the video-game market. The Empire 
Strikes Back by Rex Bradíord for the Atari VCS, $30 (car- 
tridge), from Parker Brothers, POB 1012, Beverly, MA 
01915. 


The Vectrex Arcade System 


A VECTOR-DISPLAY GAME SYSTEM FOR $200 BRINGS 
TRUE ARCADE ADVENTURES INTO THE HOME. 


Pamela Clark 
Technical Editor 


Here is one of the greatest game machines we have seen 
this year. With superb vector graphics, excellent sound, 
cartridges for some of the best coin-operated arcade 
games, and a suggested retail price of $200, the Vectrex 
Arcade System is a good bet to score big with the con- 
sumer. Developed and distributed by General Consumer 
Electronics (GCE), a subsidiary of the Milton Bradley 
Company, the Vectrex comes closer to duplicating a real 
arcade game than any other game system on the market. 


Because the Vectrex is a stand-alone system, you won't 
have to fight other people for use of the television set. 
Just take your Vectrex and plug it in wherever you have 
an electrical outlet. The system uses a Motorola 68A09 
microprocessor chip in order to offer more speed and 
power than is available in most video games. You have a 
detachable control panel with a self-centering joystick 
and four buttons to play the games. You can plug in an 
additional optional control panel if you want to play 
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Games Available 

GCE has obtained licensing rights and produced ver- 
sions of the following coin-op arcade games: from 
Cinematronics Inc., Armor Attack, Space Wars, Star 
Hawk, Rip Off, and Solar Quest; from Konami Industry, 
Scramble; and from Stern Electronics Inc., Berzerk. 

Several games have been developed in-house by GCE, 
including the Star Trek game, modeled after the movie; 
Mine Storm, the resident space game; Blitz, an action 
football game; Cosmic Chasm, a space action game; 
Clean Sweep, an action maze game; and Hyper Chase, an 
auto race adventure. In Clean Sweep, you try to clean up 
your bank after a burglary. The bank robbers, in trying 
to blow open the vault, have scattered money through 
the bank corridors. Use the joystick to move your 
vacuum cleaner through the maze, sucking up all of the 
loose money. But be careful, the robbers want the money 
too and will be trying to destroy you at every turn. 

If you dream of being a formula-one race driver, then 
Hyper Chase is your game. The vector graphics are 
superb, as you use the controls to drive a grueling grand 
prix. All of these cartridges will retail for about $30. 


with a friend (or foe). The realistic sound, produced by a 
General Instrument AY38912 chip, includes music, ex- 
plosions, and crowd cheers. And the display —well it 
almost has to be seen to be believed; imagine playing 
games at home (or in the office) using vector graphics 
with three-dimensional rotation and zoom. 

Not only does this machine look and sound like its 
coin-operated counterparts, but it already has cartridges 
for seven of the more popular arcade games (see box). 
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One game, Mine Storm, was created by GCE and is resi- 
dent in the 64K-byte ROM (read-only memory). GCE has 
also developed additional game cartridges, each with a 
screen overlay to provide color and detail to the 9-inch 
black-and-white display, and a complete player's 
reference manual, It is unusual and refreshing to see a 
product appearing on the market with its software ready 
to run. But enough of these words, just look at what it 
сап do. 
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Test your hardware savvy. Presented here are 12 microcomputer system boards (sometimes referred to as mother- 
boards). See how many you can recognize using just the photos (if you are really good), or read the clues under each 
photo for help. You may turn to page 590 for the answers only out of desperation, Don’t feel too bad if you can’t guess 
them all, Steve Ciarcia got only 8 out of 12. . . . J. М. S. 
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Design Techniques and 
Ideals for Computer Games 


Why are some computer games 
better than others? Game manufac- 
turers and authors constantly try to 
answer this million-dollar question. 
Many factors contribute to the appeal 
of a computer game, including techni- 
са! quality, graphics, sound, pace, 
game play, and action. Yet we cannot 
merely list the properties of a given 
гате and expect the length of the list 
to tell us whether that game will be a 
success, Game design is an art form, 
and like any art form the individual 
components are less important than 
the manner in which they are put 
together, the overall technique. 

All artists develop their own 
special techniques and ideals for the 
execution of their art. The painter 
worries about brushstrokes, mixing of 
paint, and texture; the musical com- 
poser learns procedures of orchestra- 
tion, timing, and counterpoint. The 
game designer also acquires a variety 
of specialized skills, techniques, and 
ideals for the execution of the craft. In 
this article I will describe some of the 
techniques I use in my games. I don't 
understand my own art well enough 
to present my techniques in a hierar- 


About the Author 

Chris Crawford leads the Games Research 
Group at Atari. He has designed several 
microcomputer games and has written articles 
and books about computers and programming. 
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chical or logical sequence; instead, I'll 
simply offer a potpourri of interesting 
ideas grouped under the concepts of 
balance, relationships, monotonicity 
(having a positive monotonic learn- 
ing curve), and winnability. 


Balancing Solitaire Games 

A solitaire game pits the human 
player against the computer, The 
computer and the human are very dif- 
ferent creatures; where human 
thought processes are diffuse, asso- 
ciative, and integrated, the machine's 
thought processes are direct, linear, 
and arithmetic. This difference 
causes a problem. A designer creates 
a computer game for the benefit of 
the human, and therefore the game is 
played in the intellectual territory of 
the human, rather than in the intellec- 
tual territory of the computer. The 
computer is thus at a natural disad- 
vantage. Although the computer 
could easily whip the human in games 
involving computation, sorting, or 
similar functions, such games would 
be of little interest to the human 
player in most cases. The computer 
must play on the human's home turf, 
which it does with great difficulty. 
How, then, do we design a game to 
enable the computer to compete with 
and challenge the human? Four tech- 
niques are available: vast resources, 
artificial reckoning, limited informa- 
tion, and pace. 


Vast Hesources 

In what is by far the most heavily 
used technique for balancing a game, 
the designer provides the computer 
with immense resources that it uses 
stupidly. These resources may consist 
of large numbers of opponents that 
operate with only the most rudimen- 
tary intelligence. Many games use 
this ploy: Space Invaders, Missile 
Command, Asteroids, Centipede, 
and Tempest, for example. It is also 
possible to equip the computer with a 
small number of opponents more 
powerful than the human player's 
units, such as the super-tanks in 
Battlezone. The effect in both cases is 
the same: the human player's advan- 
tage in intelligence is offset by the 
computer's material advantages. 

The vast-resources technique has a 
number of benefits. First, the conflict 
between the human and the computer 
assumes a David-versus-Goliath air. 
Most people would rather win as an 
apparent underdog than as an equal, 
Second, this technique is the easiest to 
implement. Providing intelligence for 
the computer's players can be dif- 
ficult, but. making hordes of com- 
puter players repeat a single process 
takes little more than a simple loop. 
Of course, the ease of implementation 
carries a disadvantage: everybody 
can do it, We are knee-deep in such 
games. Laziness and lack of deter- 
mination have far more to do with 


the prevalence of this technique than 
game-design considerations. 


Artificial Reckoning 

The obvious alternative to giving 
the computer player an advantage of 
sheer numbers is to provide it with in- 
telligence adequate to meet the 
human player on equal terms. Unfor- 
tunately, artificial intelligence tech- 
niques are not understood well 
enough to be useful in this context. 
The development of tree-searching 
techniques allows us to produce 
passable chess, checkers, and Othello 
computer players. Any other game 
that can be expressed in direct tree- 
searching terms can also be handled 
with these techniques. Very few 
games, however, are appropriate for 
this treatment. 

An alternative is to develop ad hoc 
artificial intelligence routines for each 
game—the method 1 have used in 
Tanktics, Legionnaire, and Eastern 
Front 1941 with varying degrees of 
success. Although this strategy 
demands great effort from the game 
designer, the routines are so primitive 
that referring to them as artificial in- 
telligence is misleading and almost ar- 
rogant. Instead, 1 use the less am- 
bitious term artificial reckoning. 

The first aim of any artificial reck- 
oning system is to produce reasonable 
behavior. The computer should not 
drive its tanks over cliffs, crash space- 
ships into each other, or pause to rest 
directly in front of the human's guns. 
In other words, the artificial reckon- 
ing system must not allow obviously 
stupid moves. This requirement 
tempts us to list all possible stupid 
moves and write code that tests for 
each such stupid move and precludes 
it. This is the wrong way to handle 
the problem because the computer 
can demonstrate unanticipated cre- 
ativity in the stupidity of its mistakes. 
A better (but more difficult) method 
is to create a more general algorithm 
that obviates the most absurd moves. 

A second requirement of an arti- 
ficial reckoning routine is unpredict- 
ability. The human player should 
never be able to second-guess the 


behavior of the computer, for this 
would shatter the illusion of in- 
telligence and make victory much 
easier. This second condition seems 
to contradict my first requirement of 
reasonable behavior because reason- 
able behavior follows patterns that 
should be predictable. We can resolve 
this apparent contradiction through a 
deeper understanding of the nature of 
interaction in a game. To arrive at 
such an understanding, we must com- 
bine three premises. First, a reaction 
to an opponent is in some ways a re- 
flection of that opponent. À reason- 
able player tries to anticipate an op- 
ponent's moves by assessing the op- 
ponent's personality. Second, interac- 


tiveness is a mutual reaction—both 
players attempt to anticipate each 
other's moves. Third, the level of in- 
teractiveness is a measure of the 
quality of the game, We can combine 
these three premises in an analogy. 
Think of a game in terms of two mir- 
rors facing each other, with each 
player looking out from one mirror. 
A weakly interactive game is analo- 
gous to two mirrors almost aligned 
toward each other; each player can 
see and interact at one or two levels 
of reflection. An ideal, perfectly in- 
teractive game is analogous to two 
highly reflective mirrors aligned 
precisely toward each other; each of 
the two players recursively exchanges 


Photo 1: Chris Crawford, computer-game artist, uses a variety of design techniques to 


create new, stimulating games for the microcomputer. 


Photo by Franklin L. Avery. 
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places in an endless tunnel of reflected 
anticipations. No matter how reason- 
able the behavior, the infinitely com- 
plex pattern of anticipation and 
counter-anticipation defies predic- 
tion. The pattern is reasonable yet 
unpredictable, and thus satisfies the 
requirements of artificial reckoning. 

Experience has shown me that 
game algorithms are most predictable 
when they are particular, emphasiz- 
ing a single element of the overall 
game gestalt. For example, in war 
games, algorithms such as "determine 
the closest enemy unit and fire at it" 
are particular and yield predictable 
behavior. 

[ find that the best algorithms for 
reasonable and unpredictable behav- 
ior consider a greater amount of in- 
formation in a broader context. That 
is, they will factor into their decision 
making a large number of considera- 
tions rather than focus on a small 
number of key elements. Compared 
to the example above, a better algo- 
rithm might be "determine the enemy 
unit posing the greatest combination 
of threat and vulnerability (based on 
range, activity, facing, range to other 
computer tanks, cover, and sighting); 
fire on unit if probability of killing ex- 
ceeds probability of being killed." 

How does one implement such 
principles into specific, program- 
mable algorithms? I doubt that an all- 
purpose system can ever be found, 
The best general solution 1 have 
found so far uses a combination of 
point systems, field analysis, and 
changes in the game structure. 

First, 1 establish a point system for 
quantifying the merit of each possible 
move. This is a time-honored tech- 
nique for many artificia! intelligence 
systems. A great deal of thought must 
go into the point system, An initial 
complication is one of dynamic 
range: the designer must ensure that 
the probability that two accessible 
moves will each accumulate a point 
value equal to the maximum value 
allowed by the word size (8 bits) ap- 
proaches zero. In other words, we 
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can't have two moves each getting а 
score of 255 points or we have no 
way of knowing which is truly the 
better move. | 
Another problem with the point 
system is the balancing of factors 
against each other. Suppose we have 
a tank game in which we know that 
climbing on top of a hill is good, but 
we also know that moving onto a 
road is good. Which is better? lf a 
hilltop position is worth fifteen 
points, what should a road position 
be worth? Ten points? Twenty? You 
really need a deep familiarity with the 
play of the game to answer these 
questions. Unfortunately, such 


The best game 
algorithms 
consider a great 
amount of 
information in 

a broad context. 


familiarity is impossible to attain 
with a game not yet completed, In- 
stead you have to rely on broad ex- 
perience, a thorough understanding 
of the situation being represented, 
painstaking analysis, and lots of ex- 
perimenting, 

Another artificial] reckoning tech- 
nique, field analysis, applies only to 
games involving spatial relationships. 
In such games the human relies on 
pattern recognition to analyze posi- 
tions and plan moves. The microcom- 
puter is incapable of true pattern 
recognition on the same level as 
humans; however, field analysis 
allows the computer to attain some- 
thing approaching pattern recogni- 
tion, The key effort for the designer is 
the creation of a calculable field 
quantity that correctly expresses the 
critical information needed by the 
computer to make a reasonable 
move. For example, in several of my 
war games l've used safety and 


danger fields to tell a unit the level of 
risk in a given situation. Danger is 
calculated by dividing each enemy 
unit's strength by its range and sum- 
ming the quotients of the different 
units; thus large or close units are 
very dangerous, and small or distant 
units are only slightly dangerous. A 
similar calculation with friendly units 
yields a safety factor. À unit decides 
whether to exhibit bold or timid be- 
havior by comparing the danger and 
safety values at its position. Once this 
decision is made, the unit looks 
around and measures the net danger 
minus safety in each position it could 
move to, 1f the unit is feeling bold, it 
moves toward the danger; if it is feel- 
ing timid, it moves away. In this par- | 
ticular case, I find a vector field to be 
more informative than a scalar field; 
in some cases the scalar field is ade- 
quate. The vector field tells the mag- 
nitude and direction of danger; the 
scalar field tells only the magnitude. 
If the algorithm is intelligent enough 
to use the direction information, the 
vector field is more useful. 
Coordinating the moves of the 
many units under computer control is 
a special dilemma. How is the com- 
puter to assure that the different units 
move in a coordinated way and that 
traffic jams don't develop? Usually 
the game designer's response is to use 
a sequential planning system coupled 
with a simple test to determine the 
position of other units. Thus, unit #1 
moves first, then #2, Followed by 43, 
with each one avoiding collisions. I 
can assure you from my own ex- 
perience that this system serves only 
to replace collisions with the most 
frustrating traffic jams. А better 
method uses a virtual-move system in 
which each unit plans а virtual 
(hypothetical) move based on the vir- 
tual positions of all other units. 
Here's how it works: we begin with 
an array of real positions of all com- 
puter units. We create an array of vir- 
tual positions and initialize all virtual 
values to the real values. Then each 
unit plans its move, avoiding colli- 
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Photo 2: Legionnaire, a recently released war game about Caesar and the barbarian 
hordes, is a good example of a refined attack algorithm. Chris tried several strategies 
before the single advance-to-attack algorithm emerged, 


sions with the virtual positions. After 
the unit plans its move, the planned 
final position is put into the virtual 
array. Other units then plan their 
moves. After al] units plan one vir- 
tual move, the process repeats, with 
| each unit planning its move on the 
basis of the interim virtual-move 
array. This huge outer loop should be 
convergent; after a sufficient number 
of iterations the routine terminates 
and the virtual positions form the 
basis of the moves made by the com- 
puter's units. This technique is useful 
for coordinating the moves of many 
units and preventing traffic jams. 
Another technique for achieving 
reasonable and unpredictable algo- 
rithms is so simple that it seems like 
cheating: change the game. If a 
crucial element of the game is not 
tractable with artificial reckoning, 
remove it, If you can't find a good 
way to use a feature, you really have 
no choice but to delete it. For exam- 
ple, while designing Tanktics, I en- 
countered a problem with certain 
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lakes. If the computer approached a 
U-shaped lake from the wrong direc- 
tion, it would drive its tanks to the 
end of the peninsula formed by the 
lake, see the water blocking its for- 
ward progress, back up, change di- 
rection slightly, and drive back into 
the peninsula, only to be blocked 
again by the lake. The U-shaped lake 
created a trap for my artificial reck- 
oning algorithm. I expended a great 
deal of time working on a smarter ar- 
tificial reckoning routine that would 
not be trapped by such lakes and yet 
would retain desirable economies of 
motion. After much wasted effort I 
discovered a better solution: delete 
U-shaped lakes from the map. Ideal- 
ly, the experienced game designer has 
enough intuitive feel for algorithms to 
sense game factors that are intrac- 
table and avoid them during the 
design stages of the game. However, 
most of us must discover these things 
the hard way and retrace our steps to 
modify the design. 

No matter how good an algorithm 


is, its applicability is limited. The 
odds are that a specific algorithm will 
work best under a narrow range of 
conditions. To be truly interesting, a 
good game design must offer a broad 
range of conditions. Thus with many 
games the designer must create a 
number of algorithms and switch 
from one to another as conditions 
change. The transition from one algo- 
rithm to another is fraught with peril; 
if you don't maintain continuity 
across the transition, the computer 
units may exhibit highly unreason- 
able behavior patterns. I well remem- 
ber a frustrating algorithm transition 
in Legionnaire, The computer barbar- 
ians were controlled by three algo- 
rithms that caused them to either run 
for safety, approach to contact, or at- 
tack. Under certain conditions a bar- 
barian operating under the approach- 
to-contact algorithm would decide on 
bold behavior, dash forward to make 
contact with the human, and make 
the transition to the attack algorithm, 
which would declare an attack un- 
safe. The barbarian would thus balk 
at the attack and convert to the run- 
for-safety algorithm, which would 
direct it to turn tail and run, The 
human player was treated to a spec- 
tacle of ferociously charging and 
frantically retreating barbarians, 
none of whom ever bothered to ac- 
tually fight. I eventually gave up and 
redesigned the algorithms, merging 
all three into a single advance-to- 
attack algorithm with no transitions. 

The artificial reckoning techniques 
I have described so far are designed 
for use in games involving spatial re- 
lationships. Many games are non- 
spatial and require other reckoning 
techniques. A common type of non- 
spatial game is a complex system 
simulation, often involving coupled 
differential equations. Lunar Lander, | 
Hammurabi, Energy Czar, and Scram 
are examples of this type of game. In 
such games the primary problem fac- 
ing the designer is not so much to 
defeat the human as to accurately 
model system behavior. I advise the 
game designer to be particularly 
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Photo 3: Scram is a nuclear-power-plant simulation that uses coupled differential equa- 


tions to model complex behavior. 


careful with games involving large 
systems of coupled differential equa- 
tions. Hammurabi uses three coupled 
first-order differential equations, and 
most programmers find that number 
easy to manage. But the complexity 
of the problem rises very steeply with 
the number of differential equations 
used. Energy Czar used the fantastic 
sum of 48 differential equations, a 
feat made believable only by the fact 
that many constraints were imposed 
on them. In general, be wary of more 
than four coupled differential equa- 
tions. If you must use numerous dif- 
ferential equations, try to use parallel 
equations in which the same fun- 
damental equation is applied to each 
element of an array of values. 

Each differential equation should 
have a damping factor that must be 
empirically adjusted: 

driving factor 
new value = old value + —————————- 

damping factor 
А small damping factor produces 
lively simulated systems that bounce 
around wildly. A large damping fac- 
tor yields sluggish systems that 
change slowly. Unfortunately, 
recourse to simple damping factors 
can backfire when a relationship of 
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Photo by Franklin L. Avery. 


negative feedback exists between the 
new value and the driving force. In 
this case, a large damping factor in- 
hibits the negative feedback, and one 
of the variables changes erratically. 
The behavior of systems of differen- 
tial equations is complex; I suggest 
that designers interested іп these 
problems familiarize themselves with 
the mathematics of overdamped, 
underdamped, and critically damped 
oscillatory systems. For more general 
information on solving systems of 
differential equations, any good text- 
book on numerical analysis will serve 
as a useful guide. 

The application of all these 
methods may well produce a game 
with some intelligence, but your ex- 
pectations should not be too high. 
Even great effort is not enough to 
produce truly intelligent play. To 
date, none of my three attempts play 
with adequate intelligence to tackle a 
human player on equal terms. In- 
deed, they still need force ratios of at 
least 2 to 1 to stand up to the human 
player. 


Limited Information 
Another way to make up for the 
computer's lack of intelligence is to 


limit the amount of information 
available to the human player. If the 
human does not have the information 
to process, he cannot apply his 
superior processing power to the 
problem. Applying this technique to 
excess can reduce the game to one of 
chance. Used with discretion, how- 
ever, limited information can 
equalize the odds between the player 
and the computer. If the information 
is withheld in a reasonable context 
(e.g., the player must send out 
scouts), the restrictions on informa- 
tion not only seem natural, but they 
add to the realism and excitement of 
the game. 

Game designers often overlook or 
misunderstand the value of limited in- 
formation. Limited information can 
tickle the imagination of the player 
by suggesting details without actually 
confirming them. You must artfully 
choose the limitations on the infor- 
mation, however. Randomly as- 
signed gaps are confusing and 
frustrating rather than tantalizing. 


Pace 

Controlling the pace of the game 
provides another way to even the 
balance between human and com- 
puter. The human may be smart, but 
the computer is much faster at per- 
forming simple computations, If the 
pace is fast enough, human players 
will not have enough time to apply 
their superior processing skills and 
will be befuddled. This is a very easy 
technique to apply, so it comes as no 
surprise that many designers of skill 
and action games use it heavily. 

These four techniques—vast re- 
sources, artificial reckoning, limited 
information, and pace—are never 
used in isolation; every game uses 
some combination of the four. Most 
games rely primarily on pace and vast 
resources for balance, with very little 
artificial reckoning or limited infor- 
mation. The reason for this emphasis 
is simple: pace and vast resources are 
easy to implement, while artificial 
reckoning and limited information 
are more difficult. Economy of effort 
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is no longer justifiable in the lucrative 
market for games. There’s no reason 
why a game could not incorporate all 
four techniques; indeed, this should 
make the game all the more success- 
ful, for by using small amounts of 
each method, the game need not 
strain the limitations of any one 
method. The designer must decide the 
appropriate balance of each for the 
goals of the particular game. 


Helationships Between Opponents 
The concepts I've discussed so far 
apply primarily to computer games. 
Now let's consider some general game 
theory. Every game establishes a rela- 
tionship between opponents that each 
player strives to exploit to maximum 
advantage. The fundamental archi- 
tecture of this relationship, sym- 
metric or asymmeíric, plays a central 
role in the game. The simplest archi- 
tecture establishes a symmetric rela- 
tionship between the two players 
Both possess the same properties, the 
same strengths and weaknesses. Sym- 
metric games have an obviously de- 
sirable feature: they are auto- 
matically balanced, Because the same 
processes are applied to each player, 
symmetric computer games tend to be 
easier to program, Finally, these 
games are easier to learn and under- 
stand, Examples of symmetric games 
include Combat for the Atari 2600, 
Basketball, and Dog Daze. 
Symmetric games suffer from a 
variety of weaknesses, the greatest of 
which is their relative simplicity. Any 
strategy that promises to be truly ef- 
fective can and will be used by both 
sides simultaneously. In such a case, 
success derives not from planning but 
from execution. Alternatively, suc- 
cess in the game turns on very fine 
details. Chess provides an example: 
an advantage of but a single pawn 
can be parlayed into a victory. 
Because of the weaknesses of sym- 
metric games, many game designers 
attempt to establish an asymmetric 
relationship between the opponents. 
Each player has a unique combina- 
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tion of advantages and disadvan- 
tages. The game designer must some- 
how balance the advantages so that 
both sides have the same likelihood of 
victory, given equal levels of skill, 
The simplest way of doing this is with 
plastic asymmetry. Games incorpo- 
rating this relationship are formally 
symmetric, but the players select in- 
itial traits according to some set of 
restrictions. For example, іп the 
board game Wizard's Quest the 
players have the same number of ter- 
ritories at the beginning of the game, 
but they choose their territories in se- 
quence, Thus, what was initially a 
symmetric relationship (each player is 
entitled to n territories) becomes an 
asymmetric one (player A has one 


Symmetric games 
suffer from their 
relative simplicity. 


combination of п territories while 
player B has a different combination), 
The asymmetry is provided through 
the choices of the players themselves 
at the outset of the game, so if the 
results are imbalanced, the players 
are responsible. 

Other games have a more explicitly 
asymmetric relationship. Almost all 
solitaire computer games establish an 
asymmetric relationship between the 
computer player and the human 
player because the computer cannot 
hope to compete with the human in 
matters of intelligence. Thus, the 
designer gives resources to the human 
player allowing the use of his or her 
superior planning power, while the 
computer gets resources that compen- 
sate for its lack of intelligence. 

The advantage of asymmetric 
garnes lies in the ability ta build non- 
transitive or triangular relationships 
into the game. Nontransivity is a well- 
defined mathematical property. In 
this context, it is best illustrated with 
the rock-scissors-paper game. Two 
players play this game; each secretly 


selects one of the three pieces; they 
simultaneously announce and com- 
pare their choices. [f both make the 
same choice the result is a draw and 
the game is repeated. [f they make 
different choices, then rock breaks 
Scissors, scissors cut paper, and paper 
enfolds rock. This relationship, in 
which each component can defeat one 
other and can be defeated by one 
other, is a nontransitive relationship; 
the fact that rock beats scissors and 
scissors beat paper does not mean 
that rock beats paper. This particular 
nontransitive relationship only pro- 
duces clean results with three com- 
ponents so that each component 
relates to only two other com- 
ponents; it beats one and loses to the 
other. А rock-scissors-paper game 
with binary outcomes (win or lose) 
cannot be made with more than three 
components. You could make a game 
with multiple components if several 
levels of victory (using a point sys- 
tem, perhaps) were included, 

Nontransitivity is ап interesting 
mathematical property but it does not 
yield rich games if we hew to the 
strict mathematical meaning of the 
term. Its value to game design lies in 
the generalization of the principle in- 
to less well-defined areas. І use the 
term “triangular” to describe such 
asymmetric relationships that extend 
the concepts of nontransitivity 
beyond its formal definition. 

A simple example of a triangular 
relationship appears in the game 
Battlezone. When a saucer appears, 
the player can pursue the saucer in- 
stead of an enemy tank. In such a 
case, there are three components: 
player, saucer, and enemy tank. The 
player pursues the saucer (side one of 
the triangle) and is pursued by the 
enemy tank (side two). The third side 
of the triangle (saucer to enemy tank) 
is not directly meaningful to the 
human—the computer maneuvers the 
saucer to entice the human into a 
poor position. This example is easy to 
understand because the triangularity 
assumes a spatial form as well as a 
structural one. 
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Photo 4: Eastern Front 1941 is a World War П game whose design incorporates one 
major trick. Once you learn the trick, mastery of the game becomes possible. 


Triangularity is most often imple- 
mented with mixed offensive-defen- 
sive relationships. In any conflict 
| game, players must make offensive 
| and defensive actions. Some games 
concentrate the bulk of a certain ac- 
tivity on one side, making one player 
the attacker and the other player the 
defender. This game design is risky, 
for some people do not enjoy playing 
a single role, especially that of 
defender, throughout an entire game. 
After all, the defender can only lose 
status and never gain any. Much 
more entertaining are games that mix 
offensive and defensive strategies for 
each player. This way, each player 
gets to attack and to defend. What is 
more important, players can trade off 
defensive needs against offensive op- 
portunities. Triangular relationships 
automatically spring from such situa- 
tions. 

The essential value of triangularity 
lies in its indirection. A binary rela- 
tionship makes direct conflict 
unavoidable; the antagonists must 
approach and attack each other 
through direct means. These direct 
approaches are obvious and expected 
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and such games often degenerate into 
tedious exercises following a narrow 
script. A triangular relationship 
allows each player indirect methods 
of approach. The indirect approach 
always creates a far richer and subtler 
interaction. 


Positive Monotonic Curve 

An important trait of any game isa 
positive monotonic curve of results as 
a function of effort, Although my 
lumbering expression of the idea 
sounds imposing, its meaning is far 
simpler: as players work with a game, 
their scores should reflect steady im- 
provement. Beginners should be able 
to make some progress, intermediate 
people should get intermediate 
scores, and experienced players 
should get high scores. If I were to 
make a graph of a typical player's 
score as a function of time spent with 
the game, that graph should show a 
curve sloping smoothly and steadily 
upward. I describe such a game as 
having a positive monotonic curve. 

A variety of learning curves can 
arise. A game that has a relatively flat 
curve is hard to learn. If the curve is 


steep, the game is easy to learn. If the 
curve has a sharp jump in it, ap- 
parently there is just one trick to the 
game, mastery of which guarantees 
mastery of the game. (Eastern Front 
1941 is a good example of such a 
game.) If the game has many sharp 
jumps, we say that there are many 
tricks. In all cases, the most desirable 
trait is a positive monotonic learning 
curve. 

The designer works a positive 
monotonic curve into a game by pro- 
viding a smooth progression from the 
beginner's level to an expert level. To 
do this, the game designer must create 
not one game but a series of related 
games. Each game must be intrinsical- 
ly interesting and challenging to the 
level of player for which it is targeted. 
Ideally, the progression is automatic; 
players start at the beginner's level 
and the advanced features are 
brought in as the computer recognizes 
proficient play. More commonly, 
players must declare the level at 
which they desire to play. 

Games without a positive mono- 
tonic curve frustrate players by fail- 
ing to provide them with reasonable 
opportunities for bettering their 
scores. Players feel that the game is 
either too hard or too easy. Positive 
monotonic games challenge players at 
all levels and encourage continued 
play by offering the prospect of new 
discoveries. Tempest is an excellent 
example of such a game. 


The Illusion of Winnability 

An important trait of any game is 
the illusion of winnability. If a game 
is to provide a continuing challenge 
to players, it must also provide a con- 
tinuing motivation to play. The game 
must appear to be winnable to all 
players, beginners and experts, but it 
must never be truly winnable or it 
will lose its appeal. This illusion is 
very difficult to maintain. Some 
games maintain it for the expert but 
never achieve it for the beginner; 
these games intimidate all but the 
most determined players. The most 
successful game in this respect is Pac- 
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Man, which appears winnable to 
most players, yet is never quite win- 
nable. Tempest, on the other hand, 
intimidates many beginners because it 
appears to be unwinnable, 

The simplicity or cleanliness of the 
game is the most important factor in 
creating the illusion of winnability. A 
dirty game intimidates its beginners 
with an excess of details. Many begin- 
ners never overcome the inhibiting 
suspicion that somewhere in the game 
lurks a “gotcha,” some complicating 
detail or hidden factor that they 
haven't yet discovered, By contrast, a 
clean game encourages all players to 
experiment with the game as it ap- 
pears. 

Another key factor in maintaining 
the illusion of winnability arises from 
a careful analysis of the source of 
player failure. In every game the 
players are expected to fail often, 
What trips up the players? If they 


[1976 11977 11978] 1979 | 1980 [1981 
| [52.75 | $3.25 | $3.25. 
| 82.75 | $2.75 | $3.25 [$3.25 | 


| |5200 | $2.75 | $2.75 | $3.25 | $3.25 |53.70 
| [s200 | $2.75 | $2.75 | $3.25 | 53.25 | 53.70 


-back issues 


believe their failure is caused by some 
flaw in the game or its controls, 
players become frustrated and angry 
with what they rightly judge to be an 
unfair and unwinnabie situation. If 
players perceive their failure to be a 
result of their own limitations and 
decide that winning the game requires 
superhuman performance, they reject 
the game as unfair and unwinnable. 
But if players perceive failures to be 
attributable to correctable errors on 
their own part, then they believe the 
game to be winnable and play on in 
an effort to master the game. 


Summary 

In this article 1 have described a 
number of design factors and ideas 
that I have used in developing several 
games, These should not be used in 
grab-bag fashion, for taken together 
they constitute the elusive element we 
cal] technique. Technique is part of 
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an artist's signature, as important as 
theme. When we listen to Beethoven's 
majestic Fifth Symphony, the rap- 
turous Sixth, or the ecstatic Ninth, we 
recognize in all the identifying stamp 
of Beethoven's masterful technique. If 
you would be a computer game 
designer, you must establish and 
develop your own technique. Ш 
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SECOND-PLACE WINNER 


Charge! 


C. Anthony Ray 
98 Carrlage Place 
Urbana, IL 61801 


One long, cold winter evening when [ was in need of 
some amusement | decided to write a computer program 
to simulate the trajectory of a free electron through a 
sparse lattice of stationary ions. ] placed symbols for 
positive and negative ions on the screen and assigned an 
initial speed and direction to an electron originating 
in the upper left corner of the field. As the electrons 
began to fly across the screen, my family clamored for a 
chance to play what locked like a game to them. I did 
some additional work on the program and Charge! came 
into being. 


Object of the Game 

The object of Charge! is to give a direction to an elec- 
tron launched from the upper left corner of the playing 
field that will cause it to travel to the lower right corner 
of the field. You specify the direction by entering an x,y 
coordinate pair that corresponds to the point you would 
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like to hit. But there's a catch. For each round of the 
game, a random-number generator places ions on the 
screen that, depending on their charge (positive or nega- 
tive), exert a push or pull on the electron. (See figure 1.) 
The influence of these ions alters the trajectory in ways 
that become more predictable as your experience with the 
game increases. When the electron impacts the border of 
the field, your score is the product of the x and y coor- 
dinates of that point. The closer your electron comes to 
the lower right corner, the higher your score. (1 have kept 
the Applesoft screen-coordinate system, where the coor- 
dinates for the upper left corner are 0,0 and those for the 
lower right corner are 279,159.) 

Although solitary play is possible, the game is more in- 
teresting as a competition for two to four players. Five 
different playing fields are displayed and each player is 
given a turn on each, To keep any one player from gain- 
ing an advantage, the computer varies the order of 
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Figure 1: The electron is launched and proceeds according to the direction specified by the player. [ts path is influenced by the pull 
and push of the ions, and the fínal point of impact is marked with an arrow. 
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Circte 18 on Inquiry card. «p» 


PC MultiBoard 
Up to 256K bytes of reliable parity checked 
sysiem memory plus an ІВМ compatible 
AS-232 serial communications port and a real 
time clock/calendar. Three of the most fre- 
quently desired functions are integrated on a 
single board to keep your budget in line and 
your expansion slots free. And the PC Multi- 
Board'^ is the perfect mate for Spool-lt™ 
and DOrive-lt . One year warranty. 64K-$495, 
128K-$640, 192K-$775, 256K-£895. 


ыы ы Б 


Spool-it™ 

ro up to БАҚ of extra memory as a printer 
buffer and eliminate valuable time spent 
waiting on the printer. Works with Visi- 
Calc? , Super-Galc'" WordStar™, Easy- 
Writer™, Peachtree, BPI, BASIC, and most 
other PC DOS software. $44.95 


Drive-It'" 

Eliminate time spent waiting on disk drives 
by converting 32K to 320K of extra memory 
into an ultra-fast drive. Supports all standard 
DOS functions. $59.95 


Print-it " (IBM/Epson printers) 

The graphics screen print capabilities that 
IBM omitted are provided by this unique 
screen print utility which dumps either 
monochrome or color screen images (text 
and graphics) to IBM/Epson printers (with 
graphics installed). Other features include 
ful! IBM special character sei support, 
shading, and print abort. Expanded, rotated, 
and inverse modes are available. $44.95 


Сойоғ 4” (Prism/IDS printers) 

Color printing has never been easier. Color.lt'" 
provides the same screen print capabilities 
as Print-lt™ , but for the IDS Prism color 
printer. Up to 8 colors will be reproduced as 
displayed on the screen. Also supports the 
non-color 105 460/560 and Microprism print- 
ers. $49.95 


Software by M.A.P. Systems Inc. 


The It series of software can be used in- 
dividually or in combination to get the most 
Out of your application software. 


Indigo Data Systems, inc. is dedicated to 
making USEFUL and USEABLE products for 
the ІВМ PC. Each product is designed with 
performance, compatibility, value, and quality 
in mind. We insist on it - So should vou. 


Indigo Data Systems, Inc. 100 E. NASA Rd. 1 
Suite 107 Webster, Tx. 77598 (713) 468-8186. 
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BYTE GAME CONTEST 


players’ turns with each new playing field. The scores are 
cumulative and the person with the highest score at the 
end of five rounds is the winner. 


Law of Motion ; 

In life, the force or magnitude of the push or pull 
exerted upon an electron by an ion is inversely propor- 
tional to the square of the distance from the electron to 
the ion. For Chargel, however, 1 adapted this law of 
physics and used an inverse-distance (as opposed to an 
inverse-distance-squared) force algorithm, This change 
gives distant ions more influence over the electron and 
provides more dynamic action, 


The Program 

The primary features of Charge! are in straightforward 
BASIC and could be converted easily for use with other 
computers, including those with only low-resolution 
graphics (see listing 1). Some embellishments incor- 
porated in the program take advantage of the Apple's 
unique characteristics, but these features could be deleted 
without significantly altering the game, For example, 
lines 8000 through 8180 contain a subroutine that causes 
the scores to be clicked up in pinball-machine fashion, 
complete with sound effects, A simple print statement 
could replace the entire routine. Another embellishment 
appears in the title display (lines 6030 through 6190). 
When the program starts, a flashing marquee appears on 
the screen, followed by a musical fanfare (generated by 
the subroutine in lines 9000 through 9290), and finally the 
title and the copyright notice are displayed. The fanfare is 
also played at the end of each game. (See listing 2 for an 
assembly-language version of the fanfare routine.) Fur- 
ther enhancements that could be left out include the 
sound effects sprinkled throughout the program. These 
can be recognized easily in the listing because they con- 
tain the variable SS. 


Listing 1: The BASIC program for Charge! 


1 p REM Freres куу ҮС 
2) REM * " 
39 REM * CHARGE! + 
49 REM * x 
| 50 REM * COPYRIGHT (C) 1982 * 
6) REM * BY C. ANTHONY RAY * 


7@ REM * * 


80 КЕМ еее 
99 КЕМ 
199  GOSUB 6919: DIM 8G(5,2): GOTO 


7019 
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The rest of the program is regular BASIC. Lines 7000 
through 7170 keep track of the skill level, the number of 
players, and the players’ names. Lines 4000 through 4140 
register the score for each player, the number of electrons 
fired, and the number of people who have played in the 
current round. This information is used to determine 
which player goes next. The routine that draws the field 
and the scale markings and places the ions on the field ap- 
pears ín lines 2000 through 2170 and uses the shape table 
information in listing 3, This section also assigns a 
positive or negative value to each ion. Movement of the 
electron is handled in lines 1000 through 1090. Using the 
directional input provided by the player, the program 
translates the pair of coordinates into a velocity vector of 
magnitude SO, A new velocity vector is then computed 
based on the position and charge of each of the ions. 
Lines 3000 through 3050 contain the impact sequence. If 
the electron has gone outside the field, its position vector 
is set to the nearest field position, and an arrow is drawn 
indicating the point of impact. This position determines 
the player's score. The ending sequence for the game is 
provided in lines 5000 through 5150. The primary func- 
tion of this sequence is to determine if another game is re- 
quested and, depending on that determination, either exit 
or set the parameters for the new game. 

Chargel is a game that can be enjoyed by players of all 
ages, My engineering friends find it to be a challenge to 
their professional vanity and yet the game is simple 
enough that my 4-year-old daughter is an enthusiastic | 
player, ш 


The author has offered to make copies of his program 
available to BYTE readers for $8, Send a blank disk and a 
self-addressed starnped envelope to: 


С. Anthony Ray 
39 Carriage Place 
Urbana, Ц. 61801 


1200 REM * CHARGE MOVE ROUTINE * 

1010 HP = SQR(XO * XO + YO * YO): 
IF HP = 9 THEN HP = 1 

1020 XO = XO * 50 / HP:YO = YO * 
50 / HP 

1030 FOR I = OE TO FV: IM = PEEK 
(88):IM = PEEK(SS):NEXT 

1940 DRAW TR AT XP,YP 

1959 XN = XO:YN = YO 

1969 FOR I = ZE TO SL:X = SG(I,ZE) 


- XP:Y = SG(I,0E) ~ YP:HP = 
Listing 1 continued on page 116 


NEC's new letter-quality printer 


gets personal with IBM. 


The Spinwriter “3550 lets the IBM PC 
get down to business. 

NEC's new Spinwriter letter-quality 
printer is the only onc plug-compatible 
with the ІВМ Personal Computer. So you 
get the business applications you've been 
wishing for. Letter-quality output for 
word and data processing. Multi-language, 
scientific, and technical printing. Simple 
forms handling. Quiet operation. And the 
reliability of the industry's most popular 
printer linc. 

NEC designed the new Spinwriter espe- 
cially for the IBM PC. It comes complete 
with documentation and training materials 
to fit your PC user's handbook. Just plug 
the Spinwriter in and your PC instantly 
becomes more versatile and flexible. 


More than 8 forms handlers and 

50 print thimbles boost PC versatility. 
NEC designed the Spinwriter’s 8 modular 
forms handlers to accommodate a wide 
range of paper and document sizes and 
types. The easily mounted handlers let 
your computer print out the forms you 


| ПТТ 
ШИШИШИ 


| 
a ж 


need for data processing, word processing, 
graphics, accounting or other business 
applications. 

The Spinwriter's 50 print thimbles 
can more than triple your PC's usefulness. 
They come in both constant pitch and 
proportional-spaced fonts, plus in foreign 


language, technical and scientific versions. 


They snap in and out in seconds, and let 
you print up to 203 columns on 16-inch 
paper. They each last for more than 30 
million impressions. 


This printer's special features make 
everything look better on paper. 
The Spinwriter's software-invoked 
features include automatic proportional 
spacing; bidirectional, bold and shadow 
printing; justification; centering; under- 
scoring; and sub/super scripting, all at 
speeds up to 350 words per minute. 


That big extra, Spinwriter reliability. 
Spinwriters have the industry's best 
mean-time-between-failure rating, in ex- 
cess of 3,000 hours. In rerms of average 
personal computer usage, that's more 
than five years. 


кіз саны, 


The Spinwriter 3550 is available at 
ComputerLand stores, Sears Business 
Systems Centers and IBM Product 
Centers nationwide. 


IN EC Information Systems, Inc. 851282 j 

5 Militia Drive, Lexington, MA 02173 | 
| Send me morc information on thc | 
| Spinwriter 3550. | 
| Мате | 
| Title Telephone | 
<<< 
| Company | 
| Address | 
| City State Zip | 
——————— 2 


NEC Information Systems, Inc. 
Spinwnter is a trademark of Nippon Electric Co.. Lid 
Circle 339 on inquiry card. 


for Each Other. 
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1970 


1080 


1090 
2000 
2910 
2020 


2030 


2049 


2059 
2060 
2070 
2080 


2090 


2100 
2119 
2120 
2132 
2140 
2150 
2160 
2170 
3090 
3010 


3920 


3039 


3240 


3450 
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X * X + Y * Y:XN = XN = CG * 
SG(I,IW) * X / HP:YN = YN - 
CG * SG(I,TW) * Y / HP: NEXT 
XDRAW TR AT XP,YP:XP = XP + 
XN:YP = YP + YN 

IF XP < 2Е OR XP > ТМ OR YP < 
2Е OR ҮР > 09 THEN GOTO 

3010 

XDRAW TR AT ХР,ҮР: GOTO 1060 
REM * DRAWS IONS * 

HGR : SCALE = OE: ROT = ZE 
HPLOT ZE,ZE TO 279,ZE TO 279, 
159 TO ZE,159 TO ZE,ZE 

FOR I = OE TO 13: HPLOT 26 * 
1,157 TO 20 * 1,159: NEXT 
FOR I = OE TO 7: HPLOT 277, 


20 * І TO 279,20 * I: NEXT 
HC = FV:SP = TW 
PO = = OE:PI = OE 


FOR I = OE TO БІ, 

SG(I,ZE) = 2 * INT (125 % RND 
(1)) + 15 

SG(I,OE) = 2 * INT (65 % RND 
(1)) + 14 

SC(I,TW) = - PI 

PI = PI “РО 

HC = HC - PI:SP = SP + PI 
HCOLOR = HC 

DRAW SP АТ SG(I,ZE),SG(I,OE) 
NEXT 

HCOLOR = 7 

RETURN 

REM * IMPACT SEQUENCE * 


IF XP > 279 THEN XP = 279: ROT 
48 

IF YP > 159 THEN YP = 159; ROT 
ф 

ТЕ XP < @ THEN XP = @: ROT = 
16 

IF YP < @ THEN YP = @; ROT = 
32 

DRAW FR AT XP,YP: FOR I = OE 
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t) 


4000 


4010 
4020 


4930 
4949 


4059 
4069 
4070 
408g 
4099 


4100 


4119 
4120 
4139 
4140 
5090 
5010 
5020 


5030 


5040 
5050 


5060 
5070 
5080 


5099 


TO 5#;1М = PEEK (55) - PEEK 
(SS): NEXT 

REM * SCOREKEEPING & WHOSE 
TURN * 

FOR I = OE TO HM 

IF I = MC THEN 5(І) = SCI) + 
INT(XP * YP) 

NEXT 

IF INT(XP * YP) = @ THEN 
PRINT : GOTO 4270 

GOSUB 8010 

HOME 

C=C +1 

IF C = FV * HM GOTO 5010 

IF M = HM THEN IF H = HM THEN 
Н = OE: M = OE: MC = OE: GOSUB 
2019:GOTO 7154 

IF H = HM THEN M = M + QE: MC 
= M: H = OE: GOSUB 2010: GOTO 
7150 

MC = MC + 1 

H=H +1 

IF МС > HM THEN MC = 1 

GOTO 7154 

REM * ENDING SEQUENCE * 

POKE 34,0 

НТАВ 1: УТАВ 24: GOSUB 9060: 
PRINT "ANOTHER GAME? (Y/N)"; 
GET YS: IF YS < > "ү" THEN 
GOTO 5150 


H=1: М = 1: MC = 1; C = 9 
FOR І = ОЕ TO HM:S(I) = ZE: 
МЕХТ 

VTAB 21: НТАВ 1: PRINT SPC( 
80) 

HOME 


VTAB 24: HTAB 1: 
SKILL LEVEL? 

Y$ 

IF Y$ < > "Y" THEN HOME: 

VTAB 24: HTAB 1: INPUT "SKILL 

LEVEL (1-52? "SL 


PRINT "SAME 
(Y/N) "3: GET 
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FASTER THAN 
A FLYING HEAD! 


The flying head of a hard disk is fast. 
M-Drive'™ js faster. And 
now, the originators of the 
M-Drive concept introduce 
M-Drive/H'", the most cost- | 
effective solid state disk drive 
available. 

M-Drive/H is a 512K memory board 
(cascadable up to 4 Megabytes for even 
more storage) which emulates disk drive 
operation and runs under CP/M® or 
MP/M'", You һауе to see the increase in 
operating speed and power to believe it; as Byte magazine said, "M-Drive makes a 
microcomputer... run like а big minicomputer. Highly recommended." 

When time is of the essence, M-Drive/H is essentíal. For operation that's faster than a 
flying head, look into M-Drive/H —another leap forward from the leader in high performance 
systems and components. $1895 suggested list. 


M-DRIVE/H SUPPORT TEAM: OPERATING SYSTEMS 
M-Drive/H is supported by popular operating systems such as CP/M 2.2, CP/M-86, MP/M-816, 
MP/M-86, and CP/M-68K. 


M-DRIVE/H SUPPORT TEAM: CPUs 

CompuPro makes a complete line of high-speed CPU boards recommended for use with the above 
operating systems and M-Drive/H. 

CPU 7 is а 280 workhorse which operates under CP/M 2.2. $295, $395 CSC. 

CPU 8085/88 executes both 8 and 16 bit software, and is compatible with CP/M 2.2, CP/M-86, 
MP/M-816, and MP/M-86. $425, $525 CSC. 

CPU 86/87 is a 16 bit CPU (with 8087 math processor option) that works under CP/M-86, MP/M-816, 
and MP/M-86. $695 (8 MHz), $850 CSC (10 MHz). Factory installed 8087, add $300 (clock speeds limited 
to 5 MHz with 8087). 

CPU 68K (compatible with CP/M-68K) is the most advanced 68000 based board available. includes 
sockets for Memory Management Unit and up to BK X 16 (16 Kbytes) of EPROM. $695 (B MHz),$850 
CSC (10M H2). 


"A ج‎ N 
| " ж, ДЕРЕ ЖЕ "v 
, ыны” eet cee) Бнр ey) ишү 
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CP/M and MP/M аге trademarks of Digital Research. M-Drive and M-Drive/H are trademarks ol CompuPro. 


See M-Drive/H, and its support team of operating systems and CPUs, 
at your Authorized CompuPro Systems Center or Sales Center. 


CompuPro division, Godbout Electronics, Box 2355, Oakland Airport, CA 94614 
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5109 


5110 
5120 


5130 
5140 
5150 


6999 
6010 


6020 


65030 
6049 
6050 
6060 
6070 
6989 
6999 
6100 


611% 


6129 


61398 
6140 


6150 


6169 


6170 


IF SL < ОЕ OR SL > ЕУ GOTO 
5090 

НОМЕ 

УТАВ 24: НТАВ 1: PRINT "SAME 
PLAYERS? (Y/N) ";: GET Y$ 

IF Ү5 = "Y" THEN C = @: GOSUB 
2010: GOTO 7140 

GOTO 7040 

HOME: TEXT: END 

REM * HEADING * 

PRINT CHRS$S(4)"BLOAD CHARGE 
SHAPES": POKE 232,0:РОКЕ 
233,96 

ZE = 0; OE = 1: TW = 2: C = @: 


TR = 3: FR = 4: FV = 5: Sg + 10: 
CG = 25: SS = -16336: TN = 279: 
09 = 159 

TEXT 

FLASH 


PRINT [SR RRR AHA RARER AE 
BERRI 


FOR I = OE TO 21: PRINT "*" 


;: HTAB 39: PRINT "*": NEXT 
PRINT "УСАА АНАСТАС dede des 


ОАА deest! 
NORMAL 
GOSUB 9019 
VTAB 3: HTAB 14: PRINT "--- 
FOR I = OE TO TR: VTAB TR + I: 
HTAB 14: PRINT "! 
1". : NEXT 
УТАВ 7: HTAB 14: PRINT "--- 


VTAB 5; HTAB 17: PRINT "СНАВСЕ!"; 


VTAB 10: НТАВ 12: PRINT "А 
GAME FOR UP TO"; 
VTAB 12: HTAB 14: 
PLAYERS"; 

VTAB 16: HTAB 11: 


PYRIGHT (C) 1982'; 
VTAB 18: HTAB 11: PRINT "BY 


PRINT "FOUR 


PRINT "CO 
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6189 
6190 
7090 
7010 
7920 


7930 
704% 
7950 


7960 
79270 


7980 
7990 


7199 
7110 
7120 
7139 
7140 


7150 
7164 


7179 
9000 
8010 
8020 
8030 


80440 


C. ANTHONY RAY"; 

FOR I = 1 TO 1500: NEXT I 
RETURN 

REM * START INFO * 

HOME : HGR 

VTAB 22: INPUT "SKILL LEVEL 
(1-9) » "x SL 

IF SL « 1 OR SL > 5 THEN 7010 
GOSUB 2010 

HOME : VTAB 22: INPUT "HOW 
MANY PLAYERS? '':HM 

Н = 1: М = 1: MC = 1 

IF НМ < 1 OR HM > 4 THEN GOTO 
7050 

FOR I = 1 TO HM 

HOME : VTAB 22: INPUT "WHAT'S 
YOUR NAME? "; NAMES(I) 

PRINT "HI, ";NAMES(I) 

FOR J = 1 TO 500: NEXT J 

HOME 

NEXT I 

VTAB 21:HTAB 1: PRINT NAME 
S(1): IF HM > 1 THEN УТАВ 21: 
HTAB 2Ø:. PRINT NAMES(2); IF 
HM > 2 THEN VTAB 22: HTAB 1: 
PRINT NAMES(3): IF HM > 3 THEN 
VTAB 22: HTAB 20: PRINT NAMES 
(4) 

XP = 7: YP = 7: POKE 34,23 
VTAB 24: HTAB 1: PRINT NAME 
S(MC);"'S TURN. DIRECTION (X 
4X) "5 

INPUT XO, YO: GOTO 1010 

REM * TICKS UP SCORE * 

IF MC = 1 THEN HT = 12:VT = 
21 


IF MC = 2 THEN HT = 32:VT = 

21 

IF MC = 3 THEN HT = 12:VT = 

22 

IF MC = 4 THEN HT = 32:VT = 

22 Listing 1 continued an page 120 


Now I can get 
the information 
| need. From 
anywhere. 
Immediately. 


To do business, | need information 
from a iot of places. 


sales figures from Cincinnati. 
ТШ Е i Production costs from Philadelphia. 
ТИТЕ ОИ | Personnel levels from our ad- 
ШИШ x pm ministrative offices three blocks away. 
UU [| And — sometimes — | need up to 
пији —7 mmm Tm TTA the minute market prices from The 
ІШІН | ШШЕ ШШ И DELETE Source . Whatever | need, | get it. 
mu ТТІ иштїї quM ПП] Ш -PO Immediately. That means that | 
| | ишни Ни! ТІН ІІ don't waste time waiting. And | 
Em iiit a | == don't have to make decisions based 
nudi = on old information. Even if it's just a 
ШИШ E ини | дау old. 
gn TH b ГЕ WM | _ Information from anywhere. 
— am ТӘСІ I Де A f Immediately. With 


ME 
: ТЕ 
“1 


TM 


Crosstalk allows your CP/M or MS- 
DOS based computer system to ac- 
cess almost any dial-up computer, 
capture and store the data, and 
transfer files between any two 
Crosstalk systems with complete 
error checking. Even when disk for- 
mats are incompatible. 

To get your information, Crosstalk 
can automatically dial any dial-up 
system, capture on-line data for 
analysis off-line, 

Crosstalk saves you and your 
computers time. It soves you 
money. And, best of all, it gets you 
the information that you need, 
when you need it. Ask your local 
dealer about it. 


Now available for IBM PC 


""Microstuf. Ine. 
1845 The Exchonge 
Suite 205 
Atlanta, GA 30339 
(404) 952-0267 
DEALER INQUIRES WELCOME 
CROSSTALK is à trademark af Microstuf, Inc. 
CP/M is а registered trademark of Digital Research inc 
The Source із o servicemerk of Source Telecamputing. Corp. 


Q subsidiory of The Readers Digest Association, Inc. 
MS-DX25 is a trodemorh of Microsoft, Inc. 


Circle 319 on inquiry card. 
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8050 AM = S(MC) 9180 FOR I = 1 TO 3: NEXT I 
8060  DZ(1) = АМ/100000:АМ = AM - 9190  POKE 1,139 
D&(1) * 109009 9200 РОКЕ 0,66 
8070  DX(2) = АМ/10000:АМ = AM - 9210 CALL 5 
DZ(2) * 10000 9220 FOR I + 1 TO 30: NEXT I 
8080  D$(3) = АМ/1000:АМ = AM – 9230  POKE 1,50 
D&£(3) * 1000 9240  POKE 0,75 
8090 D4(4) = AM/100:AM = AM - 9250 CALL 5 
рё (4) * 109 9260 POKE 1,255 
8100 Dé¢5) = АМ/10:АМ = AM - DŽ 9270 POKE 0,66 
(5) * 10 9280 CALL S 
8110 р4(6) = AM 9290 RETURN 
8120 FOR J = 6 TO OE STEP -1 
8130 FOR I = ZE TO DZ(J) 
8140 НТАВ HT + J: VTAB VT: PRINT 
I; Listing 2: The fanfare assembly-language routine. This informa- 
8150 IM = PEEK(SS) - PEEK(SS) = ж-е е е сар statements in lines 9010 
+ РЕЕК(55) - PEEK(SS) * 
PEEK(SS) - PEEK(SS) 9300: 1 ORG 5300 
816) NEXT I 90300:AD 30 CQ 2 START LDA 5С030 
8170 NEXT J 0303:88 3 Bl DEY 
8180 RETURN 0304:00 04 4 BNE B2 
9000 REM * FANFARE * 0306:C6 01 2 DEC 61 
9010 FOR I = Ø TO 18 0308:Ғғ0 08 6 BEQ B3 
9020 READ X 030A: CA 7 B2 DEX 
9030 РОКЕ 768 + I,X 030В:00 F6 8 BNE Bl 
9040 NEXT 030D:A6 00 9 LDX 50 
9050 DATA 173,48,192,136,298, 030F:4C 00 03 10 ЈМР START 
°` 4,198,1,249,8,202,208, 246, 0312:69 11 B3 RTS 
166,0,76,0,3,96 
9060 5 = 768 
"HE PORE 1,44 Listing 3: The game shape table, including the positive ion, 
| 9089  POKE 0,91 negative ian, electron, and arrow (in that order). 
9090 CALL 5 
9100 FOR I = 1 TO 3: NEXT I 6000- 04 00 OA 00 1р 00 27 00 
9110 РОКЕ 1,33 6008- 2A 00 24 24 37 36 36 36 
9120) POKE 0,82 6010- 25 24 2D 2D 3C ЗЕ ЗЕ ЗЕ 
9139 CALL S 6018- ЗЕ 2E 2D 05 00 ЗЕ ЗЕ 2E 
91408 FOR I = 1 TO 3: NEXT I 6020- 2D 2D 2D 25 ЗЕ ЗЕ 00 2C 
9150  POKE 1,33 6028- 3E 00 08 20 24 24 24 95 
9169 POKE 9,75 6030- 92 62 OC OC DC DB DB 13 
9172 CALL S 6038— OE OE OE OE 06 00 


With more program languages than ever to choose from, you 


now have more opportunities than ever to utilize the amazing 


capabilities of the ATARI 800" Home Computer. 

Whether you're a beginning programmer, or at the fore- 
front of the art, you'll find an ATARI programming language 
that can make your task quicker and simpler than ever 
before. Just look at what ATARI has to offer: 


ATARI Microsoft BASIC — Now we offer the industry 
standard, the most powerful Microsoft BASIC yet. With 
simple commands, it allows you to take advantage of unique 
ATARI hardware features such as our well-known player/ 
missile graphics. For ease of programming, it includes 
n-dimensional arrays for numerics and string handling. And 
importantly, conversion procedures are simple. 


ATARI Macro Assembler — Faster and more powerful than 


any ATARI language before, the ATARI Macro Assembler 
also allows you to access more memory space. And it's excel- 
lent for /О interface and manipulation of such features as: 
player/missile graphics, sound registers and peripherals. 

[n addition, the macro processor and "include" file library 
features speed-up program development considerably. 


Fig-FORTH-- For specialized programming needs, such 
as educational or game applications, ATARI Fig-FORTH is 
uniquely effective. Fig-FORTH combines power and sim- 
plicity in an efficient LOK size, with characteristics of an 
interpreter and the speed of machine language code. 


ATARI BASIC — Àn affordable and easy to use BASIC that 
requires only 8K of memory. Ir allows you to take advantage of 
the spectacular ATARI graphics and sound capabilities. 


MORE THAN EVER, ATARI HOME COMPUTERS - 
ARE SPEAKING YOUR LANGUAGE. 


— 


im — 


And its immediate mode error messages greatly simplify 
debugging. 


ATARI Assembler Editor — Ап excellent tool to assist the 
assembler-programmer in creating, editing and debugging 
assembly programs. 


PILOT —ATARI PILOT is an exceptional learning language, 
with built-in "turtle" graphics to let you create spectacular 
designs and pictures with very short programs. Simple one 
or two-letter commands allow you to create a dialogue with 
the computer. And a single "match" command can perform 
complex text evaluation and pattern-matching instantly. 


ATARI Pascal- An excellent high-level language for 
teaching structured programming, and for developing and 
maintaining programs. In addition to offering all the features 
of the ISO Pascal standard, ATARI Pascal offers unique 
extensions that allow you to take advantage of ATARI graphics 
and sound capabilities. 

ATARI is constantly developing new ways to help you get 
more out of your ATARI 800 Home Computer. So watch 
for more innovative and exciting programmin | 
languages from ATARI in the future. Ж 
For more information, write to ATARI, Inc., 2 
Dept. CIZ, РО. Box 16525, | 
Denver, СО 80216. ТАР! | 

و — ته 
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ATARI HOME COMPUTERS 


We've Brought The Computer Age Home™ 


Circle 46 on Inquiry card. 


The Panasonic portable computer 


We’ve improved the way 


Р THE w 
41 | pim Link.Panasonic. 
т. „ке It will improve the way you 
solve problems. And the 
à solutions come from the 
| |e portable computing power 
ЖЕ < P have at your 
! jf fingertips. You can take it 
! with you on planes, cars, 
boats, anywhere, because 
it fits into a suitcase. You can 
be more cost effective in the 
field, because you'll have 
access to more information for 
making on-the-spot decisions. 
You'll have the incredible 
advantage of being able to 
telecommunicate from anywhere 
you are. It gives you a whole 
new world of computing. 
Portable computing. 


Software Solutions — Now 
there's an exciting new software 
| system for the 6502 
| / 4 4 microprocessor that gives you more 
| | solutions to your problems. 
The popular language software for the portable computer includes 
Extended Basic Compiler/Interpreter, SnapFORTH and Microsoft Basic? 
The Panasonic portable computer also has a wide range of specific 
software programs for your specific problems, such as: 


The Scientific Calculator —An incredibly powerful tool that solves mathematical problems for the 
scientist, engineer, and professional wherever they go. 


Portabudget — It's your portable personal financial manager. It gives you up-to-the-minute personal 
control. It allows you to be your own record keeper, savings advisor, accountant, bill manager, credit 
and charge account guide, investment counselor, portfolio keeper, and tax assistant. Overall, it 
helps plan your personal financial life, portably. 


Portacalc — Gives you the portability and the flexibility to automatically analyze numerical problems 
wherever and whenever they arise. You can assess "what if" alternative business problems, 
comprehend key variables in business, and dynamically analyze problems on engineering projects. 


Portawriter — It allows you to write, edit, and format information. And, you can telecommunicate the 
information from wherever you are. Whether you're in the boardroom, hotel room, or even on a golf 
course, Portawriter gives you full editing and formatting capability for notes, reports, letters, news 
copy, tables, lists, forms, orders, you name it. 


Portalog — It is an easy, precise tool for time-billing professionals without a minute to lose. Whether 
you re on the road or in the office, you can log time, compile bills, generate billing reports, and track 
the work of your highly paid employees. Portalog gives you improved timekeeping productivity. 


ing 2'"—It lets you telecommunicate with your data base. You can establish 
communications between headquarters and field forces. Exchange files and programs between 
remote stations. Access timesharing services and store data in a large computer's mass storage. 
You can also upload and download program data. 


with a wide range of new software. 
you solve problems. 


Portaflex — A master program that allows you to create solutions for applications, such as: 

n Inventory Control — Analysis and control of inventory while you're on the job. 

0 Order Entry --А customized system for any sales order entry. It offers you productivity, and the 
advantage of faster order entry. 

с Field Service — Retrieve, diagnose, and analyze your field service data wherever you are in the field. 

п Auditing and Accounting —Custom auditing and accounting, anywhere you are in the field. 

п Estimating — Versatility for flexible bidding and estimating at your job site. 


Software Development Tools for the Customizer — Create your own custom programs and burn 
them into your EPROM so your program is recorded in nonvolatile form. 

Simply take a desk top microcomputer* insert the software development discs, create your own 
program, de-bug that program, compile the program, then "burn-in" your problem-solving EPROM. 


Presently offered forc Apple II Pius. 


Hardware Specifications — Introducing Peripherals for Additional Solutions — 
The Panasonic portable computer offers 6502 Modular peripharals let you customize your system. 
microprocessor (1 MHz) technology. о Multiple RS-232C serial interfaces 
n It offers АҚ or 8K intemal nonvolatile RAM а Asynchronous modem with cassette interface 
0 48K internal ROM (110 or 300 baud) 
a Built-in Ni-Cad rechargeable battery pack a 40-character microprinter (thermal dot matrix printing) 
о External АС adapter/recharger a BK or 16K RAM memory expansion 
n 26-character liquid crystal display а Х-Ү four-color plotter (up to 80 characters per line) 
а 65-key completely redefinable keyboard а PER Ge characters X 16 lines with color 

and graphics 


The Panasonic portable computer. It's improved the way you solve problems. Because we believe 
its portable modules and multiple software applications can vastly improve your productivity. And that 
can be an important solution to your profit problems. 

The portable computer from Panasonic. We've improved the way you solve problems. 


Link Panasonic. It's changing the way the world uses computers. 


Please send me more information. Dealer Inquiries Invited 


Panasonic Company, Hand-Held Computers 
One Panasonic Way, Secaucus, New Jersey 07094 


Name (PLEASE PRINT) 
Title & Company 


-— М-------- 


3 m Туре of Business 
— : Address 

| P | у ште. . 4 
a] | { | Phone Number ( ) 
са | 


Panasonic. 
8-5 just slightly ahead of our time. 
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BYTE GAME CONTEST 


FIRST-PLACE WINNER 


Cosmic Conquest 


Alan Sartori-Angus 
Professor of Computer Science 
University of Natal 
Durban, South Africa 


As you move your battle fleets through the galaxy, you 
try to strengthen your planet empire at the expense of 
your opponent, an Apple microcomputer. Planets are at- 
tacked and occupied, battle fleets fight to the death, high 
taxes spawn revolutions, and black holes swallow entire 
fleets. Welcome to Cosmic Conquest, where you must ex- 
pand your empire, stave off insurrection, and destroy the 
enemy or lose the game. 

The action takes place in a 30- by 30-unit galaxy that 
may be thought of as the surface of a sphere. While your 
view of the galaxy appears limited by the confines of the 
screen display, there are no boundaries: if you move off 
the top of the galaxy, you will reappear at the bottom; 
leaving from one side will cause you to reenter on the 
other. The size of your galaxy may be changed by alter- 
ing the SIZE constant in the program. 


The Cosmic Arena 

The primary graphics display is the battle-fleet scan, 
the part of the galaxy immediately surrounding your cur- 
rent fleet (see figure 1). The battle-fleet symbol is in the 
center of the display, surrounded by the stars, the 
planets, the colonies, and the enemy battle fleets. The 
scan remains centered on the battle fleet currently under 
your control, and when you make a move the planets, 


About the Author 

Alan Sartori-Angus is Professor of Computer Science at the University 
of Natal, Durban. South Africa. He has been involved with computing 
since 1976 and specializes in data communications and operating 
systems, especially as applied to microcomputers. His interests include 
both standard and computer chess, war-gaming, and sports. He is 
presently involved ín the design and construction af a FORTH engine 
using bit-slice components. 
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stars, etc., appear to move past your fleet. The x and y 
values displayed below the scan are coordinates that 
identify the present position of your battle fleet in the 
galaxy. The number of fighting ships available in your 
current fleet is also listed below the scan display, as well 
as the number of troop legions on board the fleet. Other 
information displayed includes the number of credits you 
have available and your score so far. 


Kalb Үз12 SCORE а 570 
NO. OF SHIPS « 58 
LEGIONS в 85 CREDITS 348 


LEGEND 


& STAR 
A PLANET THAT IS NOT A COLONY OF YOURS 
A COLONY OF YOUR EMPIRE 
іі ONE OF YOUR BATTLE FLEETS 
+ ONE OF THE ENEMY BATTLE FLEETS 


Oe + 


Figure 1: An example of the screen display during the game. Use 
the legend to identify the game symbols. 


The IMS Family 


IMS Computer products not only fulfill the requirements network with a conservative functional overlap of the 
of stand alone applications, they are designed to be cost system above and below in the Family Tree. 

effective, intelligent nodes іп а total network environ- he IMS family is growing rapidly—keeping pace with 
ment! Each product fulfills a particular requirement of the technology and the ever increasing needs of industry. 


С) 50005Х systems computer; 5100 based archival node 10 which six user 
terminals may be connected, each with Из own processor and memory. 

© 50005Х systems computer; 5100 based archival node with dual floppy, 
Winchester and tape back up capability. Six user terminals may be 
supported, each with its awn processor and memory. 

(Ә 500015 stand alone intelligent node, 5100 based. May support up to four ; 

users, wilh up to 25 MByte Winchester with dual floppies.‏ | | | ال 

© 80005 large system computer. S100 based. Can support up lo 16 users 

with UP disk and tape back up capability. 
© Stand-alone intelligent CRT with hi » resolution 


ДЕП “hers IT) 8! monitor and removable typist keyboard,‏ سے 
Q Ex v emer CRT to be used as Intelligent Note Processor.‏ 
udes Micro me , 64K of memory and four serial‏ 
poris—two of which are to be used to connect into high‏ 
in бес л" К "за Lied‏ 


© Portable cartridge tape back up. Stores 17.5 MBytes 
of dala. Operates in start stop or streamer modes. 


For complete information and specifications 
plus the location of your nearby IMS 
International dealer, call or write today! 
(714) 978-6966 or (702) 883-7611 


ы 2800 Lockheed Way 
Carson City, NV 80701 


Telex: 810-395-6061 


INTERNATIONAL 


We Build Computers As If Your Business 
Depended On Them. 


қ See Us At 
® comen 2 
Nov. 29- Dec. 2,1982 е Booth 1144 


Las Vegas Comeention Cone. Los Vegas. МҰ 
Circle 228 on Inquiry саға. 
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You begin the game with 250 credits, which can be 
used to purchase more ships or enlist additional legions. 
Although you don’t have control of any colonies at this 
point, you have two fleets, each consisting of 20 ships 
and 50 legions. In addition, you have no idea what the 
galaxy looks like and no clues to what the enemy (the 
computer) is up to. Using one of the several commands 
available (see the text box on page 128), you can begin to 
create a powerful empire. 

Your score indicates the strength of your empire, 
which you can increase by adding to the number of 
planets you control and the number of legions and ships 
you have. However, the strength of your empire is re- 
duced by the strength of the computer's empire. You 
therefore have two methods of gaining strength: first, 
colonize as many planets as possible, and keep your 
troop numbers high; second, reduce the enemy's strength 
by taking over its colonies and destroying its battle fleets. 

In determining your strategy, you will be faced with 
several difficult decisions. Do you place large garrisons 
on your planets to make them secure from the enemy and 

from internal revolt, or do you use those legions to col- 
| onize more planets? Do you spend your credits on ships 
that can help you destroy enemy battle fleets, or do you 
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v. Whatever you type on the keyboard, 


pay to enlist more legions? It's highly unlikely that you'll 
find a clear winning combination of strategy and tactics. 
In fact, you may be well on the way to a high score when 
your fleet disappears from the screen upon being 
swallowed by a black hole. 


Design Decisions 

Cosmic Conquest is designed to be a single-player 
game of real-time action and strategic decision making. 1 
wanted the game to be played in real time but to be more 
than just a game to test quick reactions in the manner of 
Space Invaders. I also decided that each play of the game 
should be different and that the game would use the 
precept of offering incomplete information to create a 
game for which there is no consistent winning strategy. 

These design decisions are important to the play of 
Cosmic Conquest. The use of real time adds to your sense 
of tension as you play. Having to make split-second deci- 
sions all the time, some of which may cost you the game, 
is what I wanted Cosmic Conquest to be about. If you 
have all day to make decisions, it becomes too easy to 
win. The program further challenges you by never pro- 
ducing the same game twice. Not only is the galaxy dif- 
ferent each time, but the winning tactics also change. 


ECHO SPEECH SYNTHESIZERS 


. & ECHO SPEECH SYNTHESIZER T 


———— a 


| your computer can say. It's as simple as that. = 
Our text-to-speech system gives your computer an unlimited vocabulary while using а minimum of memory. 


With nearly 400 grammatical rules contained in the ECHO, your computer can properly pronounce most any 
word, phrase, or sentence. Simple commands allow you to select from: 


е Entire words pronounced or spelled letter by letter 
e Words spoken monotonically or with intonation 


е Spoken punctuation If desired 


е 63 different pitch levels 
е Fast or slow speech output 
e Different volumes 


Applications are unlimited, ranging from phone answering, educational and training programs, to games and 
alding the sight and speech impaired. The ECHO is a complete stand alone unit which is compatible with 
most any computer; it sells for $299.95. The ECHO Y, which plugs into the Apple |, is priced at $149.85. 


126 . December 1982 © BYTE Publications Inc 


STREET ELECTRONICS CORPORATION 
1140 Mark Avenue, Carpinteria, CA 93013 


(B05) 684-4593 


Circle 438 on Inquiry card. 
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Two of mankind’s greatest treasures 
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Reflected іп two outstanding peripherals 
for your APPLE II 


The MBI"™ 
APPLETIME™ Card 


$9 990% 
Fully Mountain Software compatible 
Disk included with all software | 
Includes Datebook™ - a complete desk calendar 
Time of day 
Calendar date 
Day of week 
Program tinver 
International time-keeping ability 
Recharging battery backup 
Complete software formatting 
Offsel lime/date/day readout 


af GATIK. - - 
жай EIE! - Ww | È 
г Ч 1—8 к... a р" = 


EPHONE: (303) 279-8438 


Apple i» a trademark of Apple Computer, Inc. NBI, Appletime, VIP, and Datebuok are trademarks of Microcomputer Bininess Industries Corparation. 


The MBI™ VIP Card 
VIP Card - “Versatile Interface Peripheral" 
(Available for EPSON, NEC, C-ITOH, IDS PRISM, OKIDATA 


and other graphic printers soon) | 00 Жж 
УІР" Card - The Ultimate Graphics Card 1 4 9 

A Centronics Parallel Interíace with a Serial Port and 
Cables featuring: 


Text and graphics screen dump routine 

Graphics with inverse & emphasized modes 

Enlarged picture mode 

Variahle line length with leít & right margins 

Block graphics 

9^ picture rotation 

Chart Recorder Mode 

A serial port with full RS232 capability 

Software baud rate control from 110 to 9600 baud 
"Suggested List Price 


0000060660 


TWX: 910-934-0191 
Сігсів 310 on inquiry card. 
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Cosmic Commands 


The following commands are available to you during the 
course of a game: 


Move: The current battle fleet (the one shown in the center 
of the scan) can be moved up, down, left, and right merely 
by pressing the W, 2, А, and 5 keys, respectively. 

Other Fleet: To make your other battle fleet your current 
fleet, press the 0 key. The display will change to show the 
area around your new current fleet. You can move, fight, 
colonize, etc. only with your current fleet. 

Information: Additional information about the current 
state of the game can be obtained at any time by hitting the J 
key. This information includes the number of planets in your 
empire and the number of both planets and battle fleets in the 
computer's empire. 

Fire: You can attack an enemy battle fleet in an adjoining 
square to your current battle fleet by pressing the F key, 
Casualties are inflicted on both fleets in proportion to the 
strength of the enemy fleet. (A rough guide is that a fleet will 
inflict a casualty rate of 40 percent of its strength upon the 
enemy fleet.) Battles may continue as long as you wish or 
until either one of the fieets is destroyed. 

Tax: You may tax all the planets in your empire at any 
time by pressing the T key. The amount of tax provided by a 
planet is in proportion to the class of the planet. A larger- 
class planet will generally provide more taxes. However, 
because planets do not like being taxed it's possible that one 
or more will revolt. The likelihood that this will occur in- 
creases each time the planets are taxed. When a revolution 
occurs, you are told which planet revolted and whether or 
not the revolt was successful, 

Land: You can attempt to land on any planet adjacent to 
your current battle fleet. The display prompts for the direc- 
tion of the planet relative to the fleet and you indicate your 
choice by using the MOVE keys. When you land on the 
planet, you are faced with one of three situations: the planet 
is already a member of your empire, the planet is un- 
colonized, or the planet is garrisoned by enemy forces. 

If the planet is already a member of your empire, you are 


Additionally, at any moment in time you can see only the 
portion of the galaxy that immediately surrounds the 
battle fleets. You have to cope with incomplete informa- 
tion, not knowing where the computer's fleets are nor 
which planets the computer has under control. 


Programming the Action 

I wrote the game program in FORTH for several 
reasons. The real-time aspect required that the speed of 
the display be as fast as possible, and the intended com- 
plexity of the game seemed to require a high-level 
language. FORTH satisfied both of these criteria. 
Another factor was the continued growth and develop- 
ment of the game program. Because the game has been 
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told the class of the planet and the size of the lacal garrison 
and are given a choice from five options: (1) leave legions on 
the planet, (2) gather legions from the planet, (3) buy ships, 
(4) enlist troops, and (5) leave. 

Option 1 lets you transfer legions from the fleet to the 
planet to strengthen local garrison. This garrison puts down 
revolts when they occur and wards off attacks by the enemy. 
With option 2, you can reduce the strength of the local gar- 
rison in order to increase the number of legions with the fleet. 
The fleet legions are needed when you attack the enemy and 
capture other planets. By choosing option 3, you can pur- 
chase additional ships for your fleet. The planet will tell you 
the cost per ship, and you can buy as many ships as your 
credits will cover. If you choose option 4, you can raise new 
legions from the inhabitants of the planet. However, the 
planet is only capable of producing a limited number of 
legions and the cost of enlistment is an important factor. The 
planet will inform you as to the number of legions available 
and what they cost. The larger the class of a planet, the more 
legions it will be able to produce and the higher the cost will 
be for raising them. With both options 3 and 4, a built-in 
safeguard prevents you from repeating your request to buy 
in an effort to overcome the limitations on the numbers 
available. To leave the planet, you must choose option 5. 

If the planet is uncolonized, you will be told the class of 
the planet and asked whether you wish to attack. A rough 
estimate of the strength of the planet can be made fram the 
class; a planet is capable of having legions numbering the 
same as its class. If you decide to attack, the computer 
calculates the result of the battle and tells you either that 
your forces are now in control or that your forces have 
retreated. Whatever the outcome of the battle, you will also 
receive a report of losses. 

When the enemy controls the planet, you are told the class 
of the planet and the size of the garrison. You are asked if 
you wish to attack, and if you respond affirmatively the 
computer calculates the result of the battle and displays it 
along with the number of losses. 


growing and changing since its conception, it was impor- 
tant for me to use a language that would allow fun- 
damental changes to the program with a minimum of 
time and effort. 

The information for the game is stored mainly in the 
three 30 by 30 arrays called GALAXY, INFO1, апа 
ІМЕО2 {see listing 1). The GALAXY array registers the 
contents (planets, battle fleets, etc.) of each square unit of 
the galaxy. For each of these squares that contains a 
planet, the corresponding array, INFO1, has two pieces 
of information about the planet. The least significant 
three bits contain the alliance factor for the planet, which 
is randomly set at the beginning of the game and 
decremented each time the planet is taxed. When the fac- 


THE $595" 
SMART TERMINAL 


The Heath 19 Smart Video Terminal gives you all the Sold through Heathkit Electronic Centerst nationwide 
important professional features you want in a ter- (see your white pages for locations). Stop in today 
minal, ali for under $6007 You get the flexibility you for a demonstration of the Heath 19 Smart Video Termi- 
need for high-speed data entry, editing, inquiry and nal. If you can't get to a store, send for the latest 
transaction processing. It's designed to be the back- Heathkit® Catalog. Write Heath Co., Dept. 334-964, 
bone of your system with heavy-duty features that Benton Harbor, MI 49022. 


withstand the rigors of daily use. 

Standard RS-232C interfacing makes the 19 com- 

patible with DEC VT-52 and most computer systems. 

And with the 19, you get the friendly advice and HEATH/ZENITH — 
expert service that makes Heath/Zenith a strong 


partner for you. Your strong partner 
Completely ad- Reverse video by High resolution CRT 2-80 microprocessor- 
dressable blinking character lets you gives you sharp, easy- control makes the 19 
cursor lets you emphasize words, lo-read image, reduces capable of multitude of 
edit anywhere on phrases or paragraphs. eye-strain. high-speed functions. 
screen. It's the only terminal 
| with ROM source code 
Complete ASCII | | | readily available. 
character set inciud- | | 
ing upper case, 
lower case with Insert and delete 
descenders, and character or line plus 
special graphic erase to end of line 
symbols. and end of screen 
make the 19 ideal 
for sophisticated 
80 character by 24 А i 
tine format, plus 25th TR. like WORD- 
line for operator mes- | ` 
sages and prompts. | 
Cursor and 
. special functions 
Professional are accessible 
quality keyboard, by keyboard or 
standard type- computer, using 
writer layout, 72 eilher DEC VT-52 
keys, including or ANSI Standard 


12 special function protocols. 

keys. = | | 

нешинши [Г 
й Keypad in 

calculator format 

permits fast, 

easy entry of 


numeric data. 


tHeath Company and Veritechnology Electronics 
Corporation are wholly-owned subsidiaries of Zenith 


“In kil form, F.O.B. Benton Harbor, МІ. Also available the completely assembled Zenith 2-19 Radio Corporation. The Heathkit Electronic Centers 
at $895. Prices and specifications are subject to change without notice. are operated by Veritechnology Electronics Corporation. 
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tor reaches zero, the planet revolts. The most significant 
five bits hold the class of the planet, The array INFO2 has 
various pieces of data. If the corresponding entry in the 
GALAXY array is a planet, then INFO2 holds the size of 
the local garrison. If the corresponding GALAXY entry 
shows an enemy fleet, then INFO2 gives the number of 
ships in that fleet. 

The primary game loop is contained in the FORTH 
word RESTART, The program loops here and while 
waiting for you to press a key determines if the computer 
should be taking any action. The game program is writ- 
ten so that the computer will continue to play even if you 
do nothing. When you do press a key, that command is 
decoded by the FORTH word OBEY-COMMAND and is 
subsequently executed. 

Another point of interest is the method by which the 
program handles the screen display. The graphics sym- 
bols are defined in shape tables, but in my initial use of 
them I discovered that the processor updated the main 


Listing 1: The FORTH program for Cosmic Conquest. 


COSMIC CONQUEST: THE LISTING 


¢ constants) 

39 CONSTANT SIZE 4 thes size of the galactic array? 

SIZE 2 © CONSTANT WHÜ-OF-STARS É no, of staré in galaxy? 
SIZE 3 эв 2 / CONSTANT NO-OF-PLANETS С planets іп galaxy? 

4 CONSTANT NO-OF-8-HOLES ( по, of black holes? 

288 CONSTANT Ui { weight value assigned to planets in score) 
6 CONSTANT U2 ( weight assigned to ships and troops) 

18 CONSTANT ЫЗ С weight assigned to computers troops} 
2000A CONSTANT SPEED (5 how quickiy computer moves) 


variables) 

VARIABLE TEMPI ( a temporary storage variables 
VARIABLE VTA ( tax collected} 

VARIABLE C-LE61 ONS 
VARIABLE CLABS-TOTALS i computers planets classes totals) 
VARIABLE C-FLEETS ¢ np. of computer fleets) 

VARIABLE LEN {С по. of moves remaining in gama? 
VARIABLE TROOPS < ^o. of computers troops in game) 
VARIABLE RANG] ¢ first random numer ур) 

VARIABLE RAND? ¢ second random number seed) 

VARIABLE X temporary storage for X position} 
VARIABLE Y temporary storage for Y position) 
VARIABLE BUY-V count to stop player buying every moyel 
VARIABLE LEG the по. of legions available to bur? 
VARIABLE NEW how often new fleet created) 

VARIABLE COMP-START ¢ hae quickly computer playa! 
VARIABLE COMPUTER ¢ how quickly computer plays) 

VARIABLE DIFF С difficult» of game 1-4) 

VARIABLE C-PLANETS 4 no. of computer planeta) 

VARIABLE PLANETS ( по. of players planets) 

VARIABLE FLEET-FLAG € no. of players current fleet? 

25@ VARIABLE CREDIT С players credit іп taxas) 

8 VARIABLE START ( starting score Іп the game) 


Û na, of computer Teglions for attacks) 


““әэззвоаезсаәтооосоошоашош о, 
ғы мл оқ Pa 


( defining words) 

т ARRAY С 2D array) 
(BUILOS OUP С, ә ALLOT DOEB? 
ROT 1 ~ OVER C3 e + + | 

С arrare) 

S[ZE SIZE ARRAY GALAXY € the galactic array) 

SIZE SIZE ARRAY INFO! & planetary array? 

SIZE SIZE ARRAY INFO? С atrength array? 

[1 li ARRAY SCREEN { the screen array? 

2 & ARRAY FLEETS ( players fleets info.» 


6 the case statement) 
1 
COMP CSP 3 'CSP 4 , IMMEDIATE 


1 OF 
4 ?PAIRS COMPILE OVER COMPILE = COMPILE OBRAMNCH HERE i 
COMPILE DROP 5 | IMMEDIATE 


i ENDOF 


4 ?PAIRS COMPILE BRANCH HERE © , SWAP 2 ((COMPILEY) 
ENDIF 4 p IHMEDIATE 
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display too slowly. То make the display update faster, I 
defined a small array, SCREEN, which at any moment 
during the game contains the description of the contents 
of the main graphics display on the screen. When the dis- 
play is updated, the program first checks in SCREEN to 
see what is already there. If the display is already show- 
ing the symbol in question, no update takes place. The 
only time the screen is updated is when a different symbol 
has to be placed at a position on the screen. Although this 
method involves more calculation, it increases the speed 
of the display considerably because fewer symbols are 
written to the Ápple high-resolution area on each update. 

So with a limited amount of time, you must capture 
and keep as many planets as possible, avoid black holes, 
stamp out revolutions, and hold the enemy at bay by 
destroying opposing fleets. With over 2500 possible 
scenarios, Cosmic Conquest should keep you occupied 
for some time.@ 


ENDCASE 
4 ?PAIRS COMPILE DROP BEGIM SP3 CSP 3 = B= WHILE 2 
{<COMPILE?? ENDIF REPEAT CSP ° ; IMMEDIATE 


- wd 


genera! utitity wards) 
DELAY < delay а fixed amount of times 
50980 в 00 LODP | 


і CLEAR-MSGE { clear message areas on teat acreen? 

18 18 Dü 

| B VHTAH 33 SPACES 
LOOP r 

і жүй 

ХФӘҮӘІ 
1 CLEAR-SCHEEN ( clear hirat screen |) 

HI HCLR | 
1 CLEAR-D1BP € #111 «creen array with FF^s? 


1 1 SCREEN 121 255 FILL 4 


CLEAR -GALAXY f fills galactic àrràs with HULL 45 
1 і GALAXY SIZE SIZE e © FILL ; 


CLEAR- INFO & llis info arrays with HULL=\ 
1 j INFO! SIZE SIZE * B FILL 
і 1 INFG2 SIZE SI2E e D FILL ү 


1 RANDOM) ¢  --- ran ? & random number ап range I-SIZE» 
RAND! 2 37 » 651 е DUP RAND! | ABS SIZE MOD le ; 


1 RéNDOM2 t —— ran ) 4 random number іп renge I1-SIZE: 
RAMDZ 3 33 и 773 + DUP RAND? + ABS SIZE MOD Ie ; 


ЕООЕ-СНЕСК 


фи 


А n9) 
( calculates wrap around of одайаяғ) 
SIZE 1 -» SIZE MOD le ; 


t INPUT t —- ni } ( number ingul routine? 
е BEGIN i start with zero total»? 
KEY OUP EMIT CUP Be ¢ ia it backapace™! 

tF 
DROP 18 # p 4 get rid of lest digit) 
ELSE 
DUP $7 » 6 check ІР char. Іт digit! 
IF DROP 1 
ELSE DUP 48 { 
TF ОВОР ; 
ELSE 46 ~ SWAP 18 © 9 
ENDIF 
BXDIF 
EMDIF 
UNTIL |j 


1 —- addi ) 


F іт ( tedexes current #leet array? 
FLEET-FLAG 8 SWAP FLEETS | 
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Which Spreadsheet lets you: 
Use every cell (never see “out of memory’) 
Consolidate multiple spreadsheets 

Split the screen as 
often as you want 


ScratchPad E Built in math functions | 
features include: ® Variable formats 


TUE l Ge " Ш Automatic and selective recalc 

irtual Memory (never see "out of memory" о ES > A 
Every cell onthe spreadsheetcan be used. | ("terface TO Sidi Graph grapnic package 
Don't be misled, other spreadsheets tell ou B More 
how "big" the matrix is, but you can only use For virtually all CP/M, CP/M-86, and MS 
a very small portion. With ScratchPad's virtual DOS compatible systems, including 
memory feature you can use EVERY CELL! the IBM PC. 
ш Consolidation (not just merging but also Available from fine dealers everywhere, or 


combining spread-sheets) This makes directly from SuperSoft. 
ScratchPad almost three dimensional. Requires: 44k 
E Unlimited Screen Splitting ScratchPad: $295.00 
= If/Then Manual Only: $ 15.00 
Japanese Distribution: 
m Merge ASR Corporation International 
Ш Unlimited Title Locking vo ا‎ M RD 
В Long Strings Supported Telex 02422723 
2 WHelpfile .. CP/M is a registered trademark of Digital Research. VisiCalc 
2 W Variable column width dera Gk Sorin ДЕ ае араа асада 


® Built in financial functions of Micropro 
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Listing 1 continued: 


3 TEXT ¢ selects text screen ) 
9 -16383 С! { 
t END-MSOE $ end of game message! 


TEXT 12 6 VHTAB ." END DF GAME COMMANDER” ; 
а 
| € graphice shapes and utilities? 
€ VARIABLE SPACEFIG 89 ALLOT f shapes tables? 


т C3 & loads B-bi*t value into table? 
OVER C! іе | 

159 { loads 14-bit value into table} 
OVER ' 2 *» ft 

SPACEFIG (С Toad shapy tables! 


12 $31 9 41 $t 47 853% 74 8 HEX 
€ space shape) 

24 Са 3F C9 37 Ce 36 Се 2E 

2E C9 25 Ce 24 C$ ЗС C9 3? 
t colony shape) 

12 Са 2D C$ 24 C9 24 Ce 3F 
( planet shape) 

2C C9 34 C9 ЗЕ Ce 24 Ce 683 
t star shape) 

JC C. 34 C9 2D Ce 24 C8 ІС 

ic C$ ZC СӘ IC СФ BC C$ 84 
¢ playera fleet shape) 

JC C$ ІН C$ 36 CS 26 СФ ВВ CB 2D C9 20 СҰ 25 C9 34 Ce Jā Ce 

өй Cs 
E computers fles! shape? 

За C9 9? Ce 29 Ce 29 C9 32 Ce 05 Ce 


ФА Ce 2С СФ 34 Ct ZE L9 2C СЕ 
2Е Ce 34 Ce 36 CS DO CS 


ЭР C9 36 C9 36 C9 20 Ce 99 СӘ 


IF Ct 15 C$ 16 C+ BD Cs 8b Ce 


e228 42% 


DECIMAL DROP FORGET C9 С we don't need CE and % апу more} 


SKETCH (n -= ) ( sketch shape n at current position)‏ ۾ 
SWAP SPACEFIG = 9 SPACEFIG + ORAM |‏ 8 = 2 


{ into the main game words) 


t SET-UP -GaLAxvY 
NO-OF-STARS 9 DO 2 RANDOM: RANDOM2 GALAXY C! 
LOOP < set up stars in galaxy! 
NO-OF-PLANETS 8 DO RANDOM! RANDOM? ?2DUP 4 ROT ROT 
GALAXY С! € set up planets) 
RANDOM! 4ев» ROT ROT INFO! C! 
€ set up class 97 planek) 
LOOP 
NO-OF-8-HOLES @ DO 8 RANDOM! RANDOM? GALAXY Г! 
€ set up black һо! е) 


LOOP ¢ 
г INITIALISE ¢ (nikialiuse ali variables and arrays? 
CR CR 
BEGIN 


." WHAT LEVEL OF DIFFICULTY (1-4) * INPUT DUP 
Э «4 IF € correct response) 1 
ELSE ¢ incarrect response} DROP CR 8 


ENDIF 
UNTIL 
DIFF ! ¢ store difficulty) 
HOME CR CR 


,* DD YOU WANT’ CR ," |, GHORT" CR ." 2. MEDIUM" CR 
." 3. LONG" СК," GAME" 
KEY 127 AND & pick up regiy? 
CASE 
49 С 131 OF 388 LEM * < 358 moves? ЕМІМІЕ 
58 ¢ 2) OF 798 LEN | ¢ 760 moves) ENDOF 
1588 LEM f { 1588 moves otherwise? 
ENOCASE 
HOME .* INITIAL] SING" 
CLEAR-DAL^XYx LLEAR-DISP CLEAR-INFÜ SET-UP-GALAXY 
1 FLEET-FLAG ! ( make fleet | current flert) 
258 CREDIT ! 4 players credit} 
0 PLANETS ! t no planets) 
Ә C-PLAMETS ! ¢ none for computer sither? 
20 1 3 FLEETS ! 28 2 3 FLEETS ! ¢ ¢leets start with 28 ships) 
5 1 5 FLEETS ' Ча 2 3 FLEETS ' 4 Flestz Манн 58 legions each) 
DIFF @ 4 ее 00 С position computers fleets? 
RAMDOMI RANDOM2 2DUP 17 ROT ROT башахү С: 
15 ROT ROT INFO2 C' 
LDOP 
16 22 18 GALAXY C! 16 18 22 BALAXY С! i position fleets) 
22 1 i FLEETS C! 18 1 Z FLEETS ГС! 
I& 2 | FLEETS С! 22 2 2 FLEETS С! 
29 Э DIFF 9 e - NEW! (4 how aften computer creates floats? 
15 DIFF 8 4 а a TROOPS | ( Initial no. of computer troops! 
28 DIFF 3 e C-LEGIONB ! { no. of spare computer legions) 
DIFF @ 4 е C-FLEETS ! { no. of computer fleets) 
SPEED DUP COMPUTER ! 


COMP-START ° ( Rew often computer moves 
1 BUY-u ? ; 
+ UNAUJ-BORDERS {f draw borders of diaplar and headings) 
CLEAR- SCREEN 
? HCOLDUR i colour white) 
17 5 HPOSN 
238 Я HLINE 238 124 MLINE 17 12% HLINE 7 S HLINE 
57 27 HPDSN 


198 2? HLINE 178 104 WINE 57 104 HLINE 5? 27 HLINE 
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НОНЕ 
." PLAYER? 
2 8 WVHTAH ." PLANETS =” 
4 8 UHTAB ,” EMPIRE" 
é 8 ЧНТАВ ," FLEETS" 
8 21 UHTAB ,* PLANETS” 
28 8 ОНТАВ ." ха” 
20 ? UMTAB .* Ye* | 
2| 8 VHTAS ," М0. DF SHIPS а” 
22 8 ЧНТАВ ," LEGIONS =° 
20 25 VHTAB ." SCORE =° 
92 24 VHTAB +° CREDITS" | 
1 FIND-DIRECT | ON t — хү) 


t Find out which square player means? 
23 8 VATAB ,% WHICH DIRECTION?" 
2 SPACES KEY 127 AND 
CASE 
B? ( up? DF =| O ENOOF 
99% down? DF | д ENDOF 
83 i right) OF % 1 ЕМООҒ 
63 i left) DF В ~1 ЕМОПҒ 
В D 


€NDCASE 

23 8 UHTAB 35 SPACES < clear mestage? 
2 F Ca + EDGE-CHECK SWAP 

| F Ca + EDGE-CHECK SWAP ; 


t PHINT-IT {i к --- 3 
i shape determined by c ls printed on screen al? 
( position іп X,Y) 
DUP X B l> Y 81% SCREEN Ca = 
IF (5 displaP Is already showing this shape so don’t bother) 
DRUP 
ELSE | 
DUP X э I+ т @ je SCREEN C! i remember what scrern has? 


8 HCOLOUR € colour black? 
Ж 228 e 27 * Y 9 |» ji = HPO 
@ SKETCH € blank out char, there} 
? HCOLGUR ( colour white) 
х à 20 e P? + Y B j* 11 а HPOSM 
CASE 6 draw shape! 
2% а star) OF 3 SKETCH ( draw ster? ENDOF 
4 i empty planet? OF 2 SKETCH { a planet) ENDOF 
5 ( enemy planet) ОР 2 SKETCH € a planet) ENDOF 
132 { players planet} OF 1 SKETCH { a colony? ENDOF 
lé | plarers fleet} OF 4 SKETCH ( players fleet) ENDOF 
IF i enemy ФігтеЕ) OF 3 SKETCH { enemy fleet) EMDOF 
ENDCASE 
ENDIF ¢ 
1 DRAW-SCaAN ( draw the screen display? 
IFC 5-2 Ғғ CQ 5- 
LI 6 90 
Li 8 DO 
OVER EDGE-CHECK (NER EDGE -CHECK 
J Y ! TX! GALAXY ГӘ 
PRINT-IT 1» 
Loor 
11 — БАР 1% БАР 
LOOP 
DROP DROP | 


i DRAW-F l DURES ( draw the totals іп the displayi 

2 18 VHTAB PLANETS 2 3 „В 

2% ЭЗ УНТАВ PLANETS 2 C-PLANETS 9» = W) s 
1 3 FLEETS 9 2 3 FLEETS 9 * W2 е» 
j 9 FLEETS 9 2 5 FLEETS 3 + We е г 
TROOPS а ЫЗ e = 5 .R 

& B ЧНТАаВ C-FLEETS 3 5 .R 

4 29 УНТАН C-PLANETS 3 3 .R 

28 2 VHTAB 2 Е СӘ 2 .R 

28 9 UHTAB 1 F C3 2 LR 

21 15 UHTAB ЭР à 4 .R 

22 19 UHTAB 5 F 9» & .R 

22 31 UHTAB CREDIT 3 à .R { 


| DRAM-DI1SPLAY 
| SCALE Hi DRAb-SOAN DR&EA&I-FIBGURES ; 


т MEW-FLEET ¢ fieet deatrayed for some reason?» 
5.1 Е Ca 2 Е са GALAXY C! f ramour fleet symbol? 


e ЗЕ ! ( ло ships jett}? 

6 SF?! | ( no legions lett) 
t MOVE-FLEET (X Y — 1 

2DUP 


81 F C22 Р Ca GALAXY С! 
15 ROT ROT GALAXY С! 
2FC' ІЕС! 1 


t remove old symbal } 
€ position Fleet} 
( update fleet array) 


a CHECK-POSITION { Хү --— } 
6 check if move tn position X Y iz possibile) 
t and take appropriate action! 
EDBE-CHECK SWAP EDGE-CHECK SWAP 2DUP GALAXY СӘ 
CASE 
8 § spaced OF MOVE-FLEET ENDOF 
8 f black hole? ОҒ 23 B UHTAB .* FLEET IN BLACK НДЕ“ 
MOVE-FLEET ОЕ АҮ NEW-FLEET 
23 B УҢТАН 35 SPACES ENDOF 
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Diagnodtics Il 16 the fines! set of system maintenance routines 


available for microcomputers, It thoroughly checks all five 
areas Of your computer system, pinpointing hardware 


problems lo help Keep your computer in perfect working ordar 


The areas of your computer which are tasted include 
Mamory, Printar, Terminal, Disk, and CPU 


Disk Doctor 


In addition to being extremely thorough, every last in 
Diagnostics 11 is also *submil"-able. The output of the tasts 
can be logqed to disk Tor їйїн review 

(Requires 32k СР/М) 

Diagnostics (1 $125 

Manual only & 15 


Disk Doctor automatically recovers otherwise unrecoverable 


intormation fram “crashed” diskettes, It also un-erases files 


Maybe it was a lightning storm, statio from the rug, or just too 


late at nighl to be working Whatever the cause, when the 
diskatte “crashes or a file is accidentally arased, valuable 
dala or programs can be permanently lost 


Disk Doctor was designad to recover this "lost" information It 


conalmt& of live wards, each performing à specific recovery 
operation 


Ward A өш dqiuxetias and OCRA out bad sectórs 

Wani Н Pilates Gopyabla inlermallon om a "crashed" tile in a good 
ШТ 

Wierd C Copies disketles without stopping lor bad saciors 

Ward D Un-orases Шаз 

Want Ё Displays à decry of recoverablé ernard los 


Disk Doctor was not designed for use with double sided or 
hard disks 


қ | Y 


(Requires: 48k CP/M, two drives lor complete operation) 
Disk Doctor 5100 
Manual only 5.15 
Available from fine dealers 
SuperSoft 


averywhera, or directly from 


Japanese Distribution: 

ASR Corporation Inlamational 

3-23-B, Nishi-Bhimbashi, Minato-Ku 

Tokya 105, Japan 

Tal. (03) 437-5371, Telex 0242-2723 

Diagnostics (1 available lar viriually all CP/M, СР/М:86 
and MS DOS compatible aystems. 

Disk Doctor available for virtually all CP/M, and 
СР/М-86 compatible systems 


CP/M and CP/M-B8 аги гаптїйгїй madamarke ol Digital Research 


BYTE GAME CONTEST 


Listing 1 continued: 


OROP DROP 
ENDCASE 
ORAW-CISPLAY | 


| | OTHER-FLEET ( make ather fleet curent fleet? 
FLEET-FLAG 3 i ж 
IF 2 FLEEYT-FLAD ' 
ELSE | FLEET-FLAG ' 
ENDIF 
DRAL-CISPLAY ¢ 


t MOVE-LEFT 
| F Ca 2 F Са | = CHECK-POSITION | 


1 MOVE-RIGHT 
| F Ca 2 F СЭ 1* CHECK-POSIT1UM ү 


1 MOVE-DOUN 
| F Ca 1+ 2 F СӘ CHECK-POSI TIUN | 


| MOJE-UP 
1 F E21 - 2 F СӘ CHECK-POSITIUM | 


t EMLIST + entisting legiens on a planet? 
BUYA 9 î» 
IF $ it's ak to buy? 
5 BUT | (€ can’t buy for 5 more maven) 


€ calculate cost of tegione? 
RANDOM! а / xva INFO] СӘ? / е DUP TEMPS ! 
18 8 UHTAB ." COST PER LEGION =" 3 .R 
{ calculate nc. of legions available} 
ЖҮЗ INFO) C? 4 Z DUP LEG ' 
12 В UHTAB ." NO OF LEGIONS AVAILABLE = * 3 .R 
¢ take the order} 
14 В VHTAB .“ HOW MANY DD YOU REQUIRE?" INPUT 
LEG а MIM DUF TEMPI 9 è CREDIT 2 > 
IF € not enough money) 
16 8 VHTAB ." NOT ENOUGH CREDIT” 
ELSE 
$ F3 OVER + SF! Іі ирите legions? 
әй” 2 а CREDIT 2 SWAP - CREDIT ! С update credit? 
1 


1% Û ОНТАН „° ЫП TROOPS AVAILABLE’ 


і BUY i purchasing of өһіре at planets 
Вити 3 He 
IF (еф ok to Guy) 
5 BUT 1 Û stop continous buring?) 
RANDOM! 5 / ХҮЗ INFO!) C9 18 / + іе ІҢІР TEMP) | 
18 8 VHTAB .” COST PER SHIP = " 2 „я 
12 в унтаа .” HOY MANY DO YOU WANT?" INPUT 
CREDIT 4 TEMP] 3 / HIN ¢ nu more than he can afford) 
DUP3F ge 3F + ¢ updates ships in fiort? 
TEMP) 9 = CREDIT 2 SWAP = CREDIT Р 4i update егесі t) 
15 | F C9 2 F Cy GALAXY C! 4 make sure fleet symbol there? 


ELSE 
18 6 VHTAB ." NO SHIPS AVAILABLE* 
ENDIF ; 
г GATHER ¢ pick up legions from garrison onto fleet? 


19 6 VHTAB .* HOW MANY DO YOU WISH ТО TAKE?" INPUT 

ХҮЗ ІМҒО2 C9 MIN TEMPI ' t no more than are there} 

8 F3 TEMPL 29 SF + 4 update ipgions on fleet) 

ЖУЗ INFO? СӘ TEMP! 2 - XY? [MFO02 C! ү í update an planet? 


t LEAVE (С Teave legions from fleet on planet as garrison) 
19 В UHTAB ." HOW ANY DO YOU WISH TO LEANE?" INPUT 
ЗЕ 3 MIN TEMPI ! f no mors than you have? 
5 F Ә TEMPI 2 - ҸЕ ^? с update legions on Fleet) 
ЖҮЗ INFO? C9 TEMPI 8 + 255 MIN & no more than 255) 
КҮЗ IMFO2 С! ¢ € update on planet? 


t FRIENDLY-PLANET 
BEGIN 
18 B ОНТАВ ,” CLASS * XY3 INFO! СЭВ 2 LR 
.* PLANET" 1% SPACES CR с glue clase of planet? 
и LOCAL GARAISON 15 " ЖҮЗ INFO2 СӨ 3 R .* LEGIONS" 
с give size a4 local garrison? 
12 8 UHTAB ." DO YOU WIGH Т0:" $2 SPACES i give options} 


t options ороп landing at colony) 


CR .* 1, LEAVE LEGIONS ON PLANET* 

CR ," 2. GATHEA LEGIONS FROM PLANET” 
CR .* 3, BUY SHIPS" 

CR .* 4. ENLIST TRODPS* 

ER .* 5. LEAVE" CR 

KEY 12? AND £ get rep! 9) 
CLEAR-MBGE 

CASE 


49 € 1» ОР LEAVE 6 € teave legions) ENDOF 
56 ¢ 2) ОҒ GATHER 8 ¢ gather legions) ENDOF 
51 ¢ 3) OF BUY B € buy ships? ENDOF 
32 ( 4» OF ENLIST 8 i enlist troops? ENDOF 
1 C the gdefaulitt ipaya planet} 
ENDCASE DELAY 
UNTIL 
НІ CLEAR-MSGE DRAUJ-OISPLAY ¢ 
1 COLONISE i attach an uncolonised planet? 
CLEAR-MSBE 
ХҮӘ INFO! C9 B / RANDOMI | — 3 7 7 + a 1b # DUP TEMP) ' 
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£ NOT-PLANET 


1 ATTACK 


€ calaculsta relative strength of planet) 
SF D> 
JF С planet č ives off your forces) 
16 8 УОНТАН ." YOUR FORCES RETREAT" 
12 В UHTAB .” YOUR LOSSES = * 
SF 2 2 / DUP 3 ,R SF @ GRP — BF! 
DELAY DELAY 
ELSE ¢ you capture planet? 
18 8 UHTAB ." PLANET CAPTURED" 
12 8 VHTAB ." YOUR LOSSES = * 
TEMP! 4 3 .R 
5 F 2 TEP! 3~ SF! ( update legions In ftoet) 
t PLANETS +? i increment no. of planets) 
122 XY3 GALAXY C! t colony symbol in да! аке 
DELAY DELAY 
FRI ENDLY-PLANET 
ENDIF | 


і EMPTY-PLANET 4 іп arbit round uncolanised planet? 


CLEAR-MSGE 
18 8 VHTAB ." UNCOLONISED CLASS " xva INFO! Ca i 7 2 .R 
+’ PLANET" 
12 B VHTAB ." 00 YOU WISH TD ATTACK?" KEY 127 AMD BF = 
iF 

COLON] SE 

IF 


МІ CLEAR-MSGE | 


i there isn’t a planet where he's trying to land) 
18 à VHTAB ." NO PLANET THERE" 
DELAT Hi CLEAR-HMSGE 1 


С attack a planet controlled by the computer) 
LLEAR-HMSGE 
ХҮЗ INFO? СӘ RANDOMI 1 = 5 / 7 ¢ = 16 / DUP TEMP) ' 
3 6 calarulate enemy garrisons effective strength? 
S Fa > 
IF ( enemy garrison wins? 
18 8 VHTAB .* YDUR FORCES RETREAT” 
12 8 ОНТАВ ." YOUR LOSSES = =" 
KY? INFO2 CJ J F 9 а TEMP! 3 / 2 / ХҮЗ INFO2 СЭ SWAP 
— XY? INFO? С! 
SF a2 Z2 7 OUP 3 RSF SWAP = SF ! 
ELSE 
8 хүд INFO2 Ct € peducé legions on planet to В? 
18 8 UHTAB ." PLANET CAPTURED" 
12 8 UHTAB .* YOUR LOSSES = " 
TEMPI 3 3 .R 
5 F @ TEMP! @- SF! 
132 ХҮ? GALAXY С! 


6 update lagiona with leet) 

( put colony In galaav? 
1 PLANETS +' ( inrrement planets} 
=$ E-PLAMETS +! i decrement computer planeta? 
ЖҮЗ INFO! Ca 8 Z MINUS CLASS-TOTALS +! 
DELAY t reduce classes of camp. pinta? 
FRLENDLY -PLAHET 

ENDIF 

DELAY Hi CLEAR-MSGE ; 


t ENEMY-PLANET ( рТауег orbits enemy planet) 
хүа INFO! Ca B 7 
19 9 VHTAB .* CLASS " 2 R." 
." ENEMY GARRISON OF STRENGTH " 
xv? INFO2 С? Э R CR CR 
+” DO YOU WISH TO ATTACK?" KEY 127 AND 8? = 


РЦРМЕТ” CR CR 


IF 
ATTACK 
ENDIF 
Ні CLEAR-MSGE | 
t LAND 5 tand on adjacent planet! 


FIND-DI RECTION 
ZDUP Т I X ' TEXT GALAXY СӘ 
CASE 
4 % uncolonissd planet? OF EHPTY-PLANET ENDOF 
85 « computere planet) OF ENEMY -PLANET ENDOF 
132 ¢ players colony?) ОҒ FRIENDC'Y-PLAMET ENDOF 
MDT-PLANET С otherwise is net a planet? 
EHDCASE | 


t REVOLT? ¢ planet at X,Y rewolts) 
12 B UHTAB ,* PLANET AT ^ Y 8 . X 9 . .* REVOLTS* DELAY 
КҮЗ (NFO) Ca B + XY? ІМЕО2 СӘ z0UP b 
IF ( reusit succeeds) 


DROP 4 хүд GALAXY Г! t piace planet symbol? 
Be? + XYa3 INFDI E! С set revolt factor 7) 
В XY9 INFD2 С! < eet legions to 6) 

=] PLANETS +! ¢ reduce no.c¢ planete? 
7 EMIT ¢ ring belli 


14 8 VHTAB ." SUCCEEDS" 
ELSE € revolt Failis) 
SAP 2 / = ХҮа INFO? Ci С reduce legions? 
ХҮӘ INFOL C9 ? OR XY? INFO! СІ { aet revolt factor 7) 
14 6 UHTAB ." FALLS" 
ENDIF 
DELAY 
12 d УНТАН 38 SPACES 
14 # ЧНТАВ 12 SPACES | { clear messages) 
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Овора Quality 


“Software for Microcomputers 


FORTRAN IV 

SuperSoll makes ІШІ МАТЕ FORTRAN IV available 
lir michocompilers Superson/SSS FORTRAN meets 
dnd uxceaeds (he ANSI 1066 standard The compile 
прое many advanced laalures including Variable 
Ipnath eharacter 5tiings and recursive subroutines with 
“ілі variables and complex Variable types. Fully 
oomnatibla ВАТЕОН i5 also available 


Features: 
Code етегин COM FILES. External routines 
may һе callad. Helacatable format 
Hye, integer, real double precision 
complex, logical, character апо 
varying tangth strings 


Data nas 


егин Ali standard operations plus string 
| comparisons, assignments, апа ЖОН 
| Lonstanit Haxadgcimal.decimal, and 
character literals wilh lealurgs ta 
imbed control characters 
Gialamas ANS! 1866 slandara with multipla 
Siatement lines 
Controls Map, List, and Symbol table outpul 
«Те + 
ТІ» Пәлі Write. Append. Rewind, Close 


Dalalê, Rename, Search, Sequential 
and Random 1/0 on disk files 
Supports all CP/M devices 
For virtually all CP/M (Z-BO only), CP/M-B6, and 
M5 DOS compalibla systems This includes the IBM PC 
Available Imm fina dealers everywhere or directly 
rom Superson 


FORTRAN (Z860) 5375.00 
FORTRAN (BORGI $475.00 
ПАТРОН 3100.00 
FORTRAN Manual Only E 28500 


бе 


CORRECTOR 
The Spelling Corrector That's Three 
Ways Better Than Тһе Rest! 


Correcior is the best spelling correction system 
available 
в |ti (he most powerful 
B |t has the most complete dictionaries 
Bit is (he easiest louse 


Most Powertul 

Corrector doesn't (us! proofread leaxt—il analyzes 
misspelled words, suggests correct spellings, produces 
correct spellings dwactly in the text; and automatically 
corrects misspellings each time (hey appear 

Also, Corrector allows fult dichianary manipulation 
creating, renaming, merging, tranalering to other disks 
printing out entries, deleting words, or eliminating a 
"nictionary 


Most Complete Dictionaries 
Corrector comes complete with its own 20,000 word 
dictionary You сап creste dichonanes of expand curn 
ones. Corrector allows up lo nine se@parale dictionaries 
Tha entries in Correctors dichaananes are campacted 
іп diva you the greatest number of eines and to 
increase the speed of Operation, Corrector ià VERY FAST 


Easiest To Use 

Corractor lakes leas than тап minutes to team. All 
commands are listed in rows. To invoke a command you 
simply type ап "X" A complete HELP Ше is included 
which explains all commands * 

Corrector works with virtually all. CP/M edilors amd 
word processors using АЗС filas This Includes 
Star-Edit, Word-Star, Magic Wend, Ed, and most others 

Насіння. £230 оту, СРМ. 46 orm б тй | 

Correchoe S980 000 

Manual ily а 1 i) 

АБИ ЕТШЕ ИЦ 

ABR ЧЧ ігі гатай 

1-29-18 NARIN ADANÎ, Мпа Wu 

Tokyo 106, Japan 

Tat. (OO 43 75371 

latas ПШ + aA 


CP/M 16:0 erey imi OF Digitali Palnarcn 
S55 FORTRAN m the copyrigh! of Small "ystums Brevis 


ЖАС Bee, 


RANDOM! RANDOM? 2DUP GALAXY СӘ 
CASE 
( collect taxes on players ^^ — 4 ОЕ ( empty planet? 
2DUP 2DUP 5 ROT ROT GALAXY C! 4 place colony? 
{£ select text page? 
а ч =" C-LEGIONS @ 2 / DUP C-LEGIONS ! 
16 8 VHTAB ." TAX COLLECTED 
ROT ROT INFO2 C' 
16 17 VHTAG в. 
SIZE 1+ 1 DO M 4) 
LAXY i players planet? 
S" А fete D ma 2DUP Y ! X ! INFO2 СӘ C-LEGIONS @ 2 7 < 
| J INFO! Ca Эв 5 / tax from planet? IF € captures planet? 


C-LEGIONS 2 3 / C-LEGIUNS ! 
VTAX Э + DUP VTAX ! € update tax? 
18 17 UHTAB 5 LR 5 XY? GALAXY С! 


1 J INFOI сәт AND -DUP xYa INFO! C3 8 7 CLASS-TOTALS +! 


IF € dowen’t revolt) d RENE ы 
H = GWA b = 1 
"T : LES чан а" ве DO 7 EMIT LOOP ENDIF ENDOF 


DROP DROP 


LOOP 
ENDIF 


P 
CREDIT 3 AE Э + CREDIT ! { update credit? t FIRE < players fleet attacks computer fleet) 


НІ CLEAR-MSGE DRAW-DISPLAY ; rest 


1 COMPUTER-TURN ( computers turn to do something) 2 F Cà 2 + OUP 3 ~ DO 
=! HEU +! € decrement NEW) t Е С? 2 + DUP 3 - 00 
NEW 9 Bw | EDGE-CHECK J EDGE-CHECK GALAXY C3 1? = 
IF ( computer creates new fleet? IF € there^s a fleet in range? 
? EMIT t ring bell? ] EDGE-CHECK X ' J EDGE-CHECK Y ! 
1 C-FLEETS +! ( update comp. fleets) ENDIF 
29 4 DIFF 2 © = NEM ! { reset NEW) 
CLASS-TOTALS 9 8 / DUP C-LEGIONS +! 
DUP TROOPS +! 
BEGIN 
. RANGOM! RAHDOM2 2DUP GALAXY Сә B= 18 VHTAB .* МО ENEMY FLEET IN RANGE“ 
IF CU empty space in galaxy? ELSE 
2DUP 1? ROT ROT GALAXY С! ( place fleet symbol) 3 ғ а Xra INFO? СӘ OVER 4 “ 19 7 
INFO2 C! 1 t plus iagions? OVER 4 а $B / DUP 
ELSE 10 $ UHTAB ,* FLEET HIT Br * 3 .R .* UNITS" 
DROP DROP DROP 89 ROT ROT - 8 MAX OUP 6» 
ENDIF JF ¢ computers fleet destroyed) 
UNTIL DROP TROOPS а хүа INFO? C3 ~ TROOFS 1 
ENDIF ( reduce computers troops? 


DIFF 9 8 DO С see if computer colonises planet? Listing 1 continued on page 138 


“The Perfect Pair” 


A DYNAMITE PAIR; ARBA and Accounting] Plus" The ARBA Point сі Sole module Interloces to 

Topnotch twins for redi fime inventory control The Accounting Риз” Inventory Control with up fo 

great АКВА Register and the dynamid АЙВА Point 65.000 items Doet reo! time price look up. up- 

of Sale soffwore in tandem with AG@guniing Pius" dates Accounting Plus’ Inventory trareaction files 

inventory Control Software allows 99 departments. Generates dally Mim; a 
processes goods received, prints once labes 

АЛВА Register. The affordable, dependable 15232 Accounting Plus* inventory Сомо integrates with 

cash register. Designed to Interface with МОО G/L Payables, Receivables, Payroll Purchase Order 

ANY computer on the market. Entry. Under CP/M" or MP/M™ 


"TM Software Dimensions, inc. “ТМ Digitol Research, Inc. 


ARBA Register and Accounting Pius’. 


ERE 


—  -- 


[Acenunting Plus 


Accounting Plus 
Accounting Plus 


ARBA Register—$1295.00—Suggested Retail 


ARBA Fine Business Compuli ation 
B A BOO E. Roosevelt Roa 0 OP 


Lombard, Illinois 60448 Dealer дег 
(312) 620-8586 Circle 40 on inquiry card. ب‎ dekra 


ТЕК 2200 oscitoscares 


THE PERFORMANCE/ 
PRICE STANDARD 


Now! A 60 MHz Tektronix scope 
built for your bench. 


Wide-range verti- 
cal sensitivity: 
Scale factors Irom 
100 Vidiv (10X 
probe) to 2 mV /div 
(1X probe). Accurate 
to "3%. Ac or dc 
coupling. 


MHz bandwidth 


mVidiv: exlended 
sensitivity of 2 
mV'/div al > 50 
MHz. 


In 30 years of Tektronix oscil- 
loscope leadership, no other 
scopes have recorded the 
immediate popular appeal of 

the Tek 2200 Series. The Tek 2213 
and 2215 are unapproachable for the 
performance and reliability they 

offer at a surprisingly affordable 
price. 


There's no compromise with 
Tektronix quality: The low cost is the 
result of a new design concept that 
cut mechanical parts by 6596. Cut 
cabling by 90%. Virtually eliminated 
board electrical connectors. And 
obviated the usual cooling fan. 


"Prica FO B. Beaverton, OR. Раса subject to change 
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Two high-sensitivity 
channels: dc to 60 


from 10 Vidiv to 20 


Delayed sweep 
measurements: 
Accurate to =3% 
wilh single lime- 
base 2213; lo 
21.5% with dual 
time-base 2215. 


Sweep speeds: 
from 0.5 s to 50 ns. 
To 5 ns/div wilh X10 
magnification. 


Yet performance is written all over 
the front panels. There's the bana- 
width for digital and analog circuits. 
The sensitivity for low signal mea- 
surements. The sweep speeds for 
fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 


The cost: $1200* for the 2213. 
51450" for the dual time base 2215. 
You can order, or obtain more 
information, through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
your questions and expedite 
delivery. Your direct order includes 


Complete trigger 
system. Includes 
TV field, normal, 
vertical mode, and 
automatic; internal. 
external and line 


Probes included, 
High-performance, 
posilive attachment 
10-14 pF and 60 
MHz at the probe 
lip. 


sources; variable 
holdoff. 


probes, operating manuals, 15- 
day return policy and full Tektronix 
warranty. 


For quantity purchases, please 
contact your local Tektronix sales 
representative. 


ORDER TOLL FREE 


1-800-426-2200 


Extension 04 
in Oregon call collect: 
(503) 627-9000 


Tektronix 


COMMITTED TO EXCELLENTE 


BYTE GAME CONTEST 


Listing 1 continued: 


8 хта GALAXY С! ( destroy fleet symbol?) 
-| L-FLEETS +! € reduce comps fleets) 
EL SE 
ХҮӘ IMFO2 Ca OVER - TROOPS 9 SWAP = TROOPS ' 
С reduce spare troops? 
xY? INFO2 C! € reduce Jegions |n fleet) 
EHDIF 
= е MAX DUP 8x 
IF ¢ players fleet destroyed) 
DROP NEM-FLEET 
ELSE 


ENDIF 
DELAY DELAY DRAW-DISPLAY НІ CLEAR-MSGE ; 


1 INFORMATION ¢ display the text screen information) 
TEXT KEY Hi | 


HEX 


t OBEY -COMMAND 

BUY-V э -DUP 

JF 

1 = BUYA + 

ENDIF 

CSB} СӘ { piek up Kerboard character? 

CASE 
а) 41 ОҒ MOVE-LEFT ENDOF 
8» 53 OF MQUE-RIGHT ENDOF 
4) 87 OF MOVE-UP ENDOF 
2) SA OF HOUE-DOUN ENDOF 
OG) AF OF OTHER-FLEET ЕМООҒ 
1) 4° ОҒ INFORHATIOM ENDOF 


' AL PY Жо жа 


L» 4С OF LAND ЕЧООҒ 
Т» 54 OF TAX ENDOF 
F) 46 OF FIRE ЕМООҒ 


ENDCASE SP‘ ; 


: COMPUTER? ( i$ it the computers turn or nat? 


COMPUTER 4 1 = OUP Әт 
IF 
COMP=START ò COMPUTER ' СКОР | 
ELSE 
COMPUTER ' à 
ENOIF ; 


t GAME-END? 


(ЕМ 3 OF ; < game end }# LEN іж zero) 


t RESTART C restarts the stopped game? 


CLEAR -DISP 
HOME DRAW-SORDERS DRÓM-DI SPLAY 


ТЕ € player hae pressed a ker) 
OBEY -COMMAND 
-| LEN +! 
COMPUTER-T URN 
ЕМОІҒ 
COMPUTER? 
IF 
COMUTER-TURM 
ENDIF 
GAME- END? 
UNTIL 
END-MSGE ; 


t CONQUEST 6 the main game word) 


HOME ." HIT ANY KEY" KEY RAND! ' CR ¢ random number seed) 
." AND AGAIN " KEY RAMD2 ' ( random number seen? 

HOME CR CR CR 

‚= WELCOME TO COSMIC CONQUEST" CR CR 

=” DEVISED AND WRITTEN GY" CR CR 

»" ALAN SARTORI -ANGUS" 

INITIALISE 

RESTART ; 


e Bell 212 compatible — 1200 Baud 
e Full duplex 
* 120 CPS over any standard phone line 


Microprocessor design has invaded the modem 
world. Our new 1200 baud modems pack Bell 212 
compatibility into 10 integrated circuits by far 
the lowest parts count of any 242 modem 
available. The extremely low parts count 
translates directiy info long life, outstanding 
retiobility and low production costs savings 
passed on 1o you ina lower price. 


The Micro Link 1200 features originate and 
answer copobility. The Auto Link 1200 includes 
these features plus auto-answer. Both unils 
are FCC certified for direct connection to the 
phone lines via a standard RJTIC phone jack 
and include 5232, Self-Test. and a one year 
limited warranty. 


Take advantage of higher lechnology.at lower 
cost. Call for full produci specifications and 
pricing today. 


Micro Link 1200 $449* Auto Link 1200 $499* 


*Suggested list price, quantity one 
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There is a word that describes your choices 100% surface testing of each and every Ultra 

in flexible disks today. That word is “ordinary: Magnetics disk ensures the highest data 

The woods seem to be full of offerings of reliability. Our Ultra Magnetics product line 
middling quality, neither good nor bad, not currently includes single- and double-sided 
necessarily cheap but not overly expensive for 5.25-іпсіһ disks. Soon, it will feature 8-inch disks 
the most part, products that are just 50-50, just — as well. For a fact, they are more expensive 


average, just...well, just ordinary. than some of the garden variety alternatives, 
But now theres a new word in flexible But considering the performance and the 

disks, Ultra Magnetics. A word that redefines reliability, Ultra Magnetics is a surprisingly 

the state-of-the-art in flexible disk price perfor- attractive value. 

mance rather than reinforcing the current state- Heres the bottom line. You no longer 


of-the-marketplace. By itself, Ultra means “extra have to put up with what you may have sadly 
ordinary” And by itself is where you'll place the come to expect from flexible disks. And we 
Ultra Magnetics product encourage you to take the 
when you have a chance to next logical step from the 
compare it to others. usual to the remarkable — 

The superb engineering from the ordinary to the 
and meticulous manufactur- extraordinary. Call your 
ing of each Ultra Magnetics local supplies distributor 
disk clearly shows. A propri- and ask for Ultra Magnetics. 
etary jacket provides more 
consistent jacket dimensions 
and lower torque that result 
in better auto-loading and 
longer life. A special lubri- 
cant built into each disk 
surface enhances both disk 
and head durability. And 


MAGNETICS 
| Ultra Magnetics Technol шу. Inc. 
7 Hangar Way 
Watsonville, CA 95076 
(408) 728-7777 


À 
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Just when the business 
world is up to its white collars 
in visiclones, calcalikes and 
other spreadsheet packages, 
Apples* come out with 
something entirely different. 


Introducing Senior Analyst. 


Like other financial 
modeling packages, it allows 
managers and professionals 
to ask all those proverbial 
"What If?" questions. 

Unlike the others, this 
powerful financial planning 
tool was designed to be used 
in a corporate environment, 
by lots of people. So you get 
lots of advantages. 

For example, you can 
transfer data (across diskettes) 
from one financial model 
to another. Or consolidate 
many models into one. 

So sales, manufacturing, 
administration and any 
number of other depart- 
ments (even in other cities) 
can easily share information. 
Giving each the power to 
create comprehensive and 


With Senior Analyst, you can now cultivate forecasts 
by merging reports from distant divisions. 


flexible financial projections, 
budgets, cash flow statements 
and the like. 

Want to combine selected 
data (such as important 
subtotals) from six different 
divisions? With Senior 


Senior Analyst lets different departments share and consolidare data That way the company doesnt make 


more pitchforks than üt can sell 


Analyst, you can do it. And 
even print out a formatted 
report that includes only the 
information you need. 

A report that anyone can 
understand. Because the 
headings are in English, not 
in code. 


Easy to follow commands allow employees to 
create models without learning u second language. 


You can also document 
and print out all those 
assumptions used to create 
your model, to give others a 
concrete understanding of 
how you reached your 
conclusion. (The program 


even allows you to continue 
working while a model is 
being printed.) 

To complement all these 
accommodating features, 
you Il also find built-in 
functions for depreciation, 
linear regression forecasting, 
and other powerful virtues 
not found in most financial 
software packages. 

All of which wed like you 
to experience in person, at 
any of our 1300 authorized 
full-support dealers (they 
also offer a vast library of other 
quality software distributed 
by Apple for Apples). 

And dont ask for just any 
spreadsheet package Tell them 
you need to see an analyst. 


The most personal software. 


Call (800) 538-9696 for the location of the authorized Apple dealer nearest you, or for information regarding corporate purchases through our National Account Program. 
In California (800) 662-9238. Or write Apple Computer Inc., Advertising and Promotion Dept., 20525 Mariani Ave.. Cupertino, CA 95014. © 1982 Apple Computer Inc. 


* 
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Ricochet 


Gregg Williams 
Senior Editor 


Given the unique resources of microcomputers, you'd 
think someone would come up with an entirely new ap- 
proach to game playing. Unfortunately, design innova- 
tions in video games are all too rare; we see new maze 
games, new shoot-‘em-up games, and new adventure 
games, but seldom anything that stretches the imagina- 
tion. There's a reason for this: adapting an existing, с »m- 
mercially proven idea and then programming for six 
months is much easier than agonizing over a new con- 
cept, programming for six months, and hoping for the 
best. Fortunately, a few brave souls thrive on the 
challenge of charting new territory. Thanks to two of 
them, we have a game called Ricochet. 

I cannot find enough good things to say about 
Ricochet, It's easily the most original game I've seen this 
year, it's fun to play, and on top of that it's very modestly 
priced (under $20, often discounted to about $16). Avail- 
able for three of the most popular microcomputers—the 
Apple II, the Atari 400/800, and Radio Shack TRS-80 
Models I and III—the game has graphics, sound, and (on 
the Apple and Atari versions) color. You can choose 
from five game variations and play against a human or 
one of four computer opponents, And one of Ricochet's 
most interesting features is that it dynamically handicaps 
the more skillful of the two players to keep the game chal- 
lenging even with players of widely varying skills, What 
more could you possibly want? 

Before you rush out to buy Ricochet, you should know 
that it's not likely to be the favorite of the arcade set. 
Although it has arcade-like elements in it, Ricochet is 
primarily a game of strategy, Let's take a look at it. 


Playing Ricochet 

The Atari game board for Ricochet is shown in photo 
1; the Apple and TRS-80 versions look somewhat dif- 
ferent but play almost the same. The two players, Left 
and Right, start the game with two bumpers (the hour- 
glass-shaped pieces at the left and right edges of the 
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screen) and two launchers each (one in each corner of the 
screen). The launcher can fire a launch (ball) that 
ricochets off the pieces (straight bars) and both players’ 
bumpers; a launch is complete when it veers off the 
screen or hits any launcher. Pieces deflect the launch by 
90 degrees, then immediately turn 90 degrees themselves. 
A move consists of firing a launcher or moving one or 
more pieces in the same direction (up, down, right, or 
left). You gain points for hitting any pieces or your oppo- 
nent's launchers or bumpers; you lose points for hitting 
your own launchers or bumpers. 

Although there are a few more rules I'll explain later, 
the paragraph above covers the behavior of most of the 
game. But no amount of rules can possibly convey how 


Photo 1: Ricochet in progress. Photos Ia through 1c show the 
state of the board before, during, and after activation of the 
launcher in the lower left-hand corner. See the article for further 
details. 


la 


much fun Ricochet is to play. The word that best de- 
scribes my reaction to it is "delight." Rarely have I played 
a game that pleased me as much as Ricochet. No matter 
how good you are at visualizing what certain launches 
will do, some of them may remain in play much longer 
than you expect or hit an unexpected target. But even 
when the surprise costs you points, it's so much fun that 
you don't really mind. 

Photos 1a through 1c show a simple example of a 
Ricochet launch in action. At the beginning of the move, 
the board is as shown in photo Ia. Left shoots his lower 
launcher; the launch bounces off pieces C and E (increas- 
ing Left's score by two points), hits the top wall of the 
game field, and ricochets into Right's top bumper. Photo 


No matter how good you are 
at visualizing what certain 
launches will do, some of 
them may remain in play 
much longer than you expect. 


1b shows the game board just as the launch hits the top 
right bumper; notice that pieces C and E have rotated 90 
degrees. Left then scores 10 points for hitting the 
bumper, and the launch hits pieces H and J (which rotate 
and contribute two more points) before exiting off the 
right edge of the screen. Photo 1c shows the final result. 
And that's a simple shot in Ricochet. I've seen shots that 
ricochet 25 or even 50 times before ending and have 
launched shots that accumulate 20 points only to hit my 
own bumpers and disable the original launcher. 


ee иа” ж-е 


=== ЫЕЕЕ ЧЕГ 
пятсн:о TU а 
тә OR BS? 


Ricochet in the Long Run 

The sequence of Ricochet described above is a match; it 
ends when one player can no longer shoot or if both 
launchers are either temporarily disabled or empty. The 
player with more points wins the match, and in the basic 
version of the game, play continues until one player wins 
two matches. 

Now comes the fun part: Ricochet has a self-handicap- 
ping feature that enables players of different skill levels to 
compete as equals. The player who loses a match has a 
bumper removed in the next one; because the winning 
player has half as many bumpers to score from (one in- 
stead of two), winning the next game is harder for him. 
And if the winning player wins by a substantial margin, 
the value of his bumpers and launchers increases to a 
number above 10, which makes it easier for the losing 
player to win the next game. Ricochet also uses a “smart 
clock” that penalizes a player for playing more slowly 
than his opponent. These handicaps are all fine-tuned to 
make the players an equal match for each other even if 
they start at different skill levels. The more matches they 
play together, the more players become evenly matched. 
To carry the handicapping into future games, the com- 
puter issues a handicap rating to each player at the end of 
a game. If these values are typed in at the beginning of the 
next game, the players start the game more evenly 
matched. 

Ricochet has a total of five variants, АП of which аге 
sufficiently different to warrant different strategies. You 
can play opposite a human opponent—in which case the 
program acts as a scorekeeper and referee—or against 
one of four computer "opponents," each of which has a 
distinct playing style. I found the computer players very 
difficult to beat, so you don't have to have a human op- 


1с 
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CADES OF SERVICE 


ashing 


Өг oping St., NewYork, NY 10012 


TO ORDER: Сай our toll-lree number: (800) 221-5416. In N.¥ State and 
for technical information: (212) 228-2121. Hours: 9AM-5:30 PM (EST) 
Monday-Friday TELEX: 12-5606 CABLE: WASHCOMP МҮК 


E NEC arc 


BOBS, 16 tw processor, Two 
8” DSDD disk drives: 128K 
RAM (10 256K): 12" screen. 
green or color, 1024 ж 1024 
graphics: CP/M-86, MS-DOS. 
BENCHMARK word proc. ; 

D BASE Il dala base, CHANG 
LABS microplan. (BM emula- 
lions; ACCOUNTING PLUS. 


This. new er the-art work 


station out-performs PRICES STARI RELU 
all others near its $ 40009 


price range. The Prolessional's Workstation 
NEC PC-8000 Personal Computer 


On N.Y.5. 
NEC COMPUTERS AND MONITORS 


Contract 
PLEASE! DI CACC Поло confuse us wih mail order dealers. We are a lull service distribulor 


ton Computer Services 


mess КІМАЗӘНСТОНД а tr 


#Р-07220 

serving Ihe dala processing & installation needs of business & Indusiry 
hom micros 10 maintrames System houses educational institutions & governmental agen: 
oes given special consideration Leasing available, N.Y. Slale agencies, municipalities 
and schools — сай us for inlarmation оп our 0.6.5. term contracts on hardware & software. 
Pigase call ip make an appormimentg ho» demenstiron o] ІН esteaardmany comparer al gut sltawrogm 
Prices ипе! 10 thanga менш notice call ior latest prices. Роси include 3% cash discount М1 
resus adr sales pu. Аггбипила Plus 14 а Jrademack of Software Deviansidas. СРАМ" is а vade: 
math ni Гонаг Research MI Sales sieci 10 pur si andi d Sale гн Lavaitatie on request) Ages 
pires da nor vriude Сирри aoa ec instan 


From Computer Plus to YOU... 


PLUS after PLUS. after PLUS 


о = d 
Coles Computer 16K 3249 Modal ii 14K 1799 
wel VO Enl. Bosic $335 Mode! IW asc 
ГУЖ Ezi. Ваше $440 T ОПЕ А R5232 c 134899 


Model 16 125k 
3 Dave $4499 
T Diva 34799 


Colo Сатриани Olek Oiva 
Drive t 5478 Orie 11315 


Hera аға just a (ew of ous fine otlara., 
BUY DIRECT Ld ащ TOLL FREE for Ш inlarmalion. 
ge Direct Condiwpct itii = 

Moxtem | 


Mayes отоп 
Ri Ассы: Су ег AC-J 134 
{ ізі 


OIEK DETVES 
R.S. оси т. 
Tendon 20 hock MI 
Cole Comgule Doa 1 
Color CompuNH [мула 0 
Primary Мем Disk Ма 
Primary Маза Cink МИ 


ETC. 
CCRN recorder 


C Күз 
38s RAM N.E. C. 200 H.S сір » 
bak Ram Сри 
Cou Compuim Fur 0138 % 


DT} Daio Imiran 5 
4 I TP 
PEO Fotows Terminal В.С Рама Prin 


We hava the lowed! possibla 
Fully Warrantead Prices AND 
а full complemen of Redio Shack 


РО Box $24 

A80 King Shaol 

Liffagion. МА 04440 ME aag tar үз 
Ват 3493 hag casing 
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ponent to enjoy playing Ricochet. The 20 different games 
(5 variants multiplied by 4 possible computer opponents) 
available For solitaire play are sufficiently varied to keep 
you interested in the game. 


Versions of Ricochet 

Ricochet is available in both cassette and floppy-disk 
versions for the TRS-80 and Atari and in a floppy-disk 
version for the Apple II. I played the game on all three | 
computers (disk-based versions for the TRS-80 and Apple 
Il, cassette version for the Atari). The Apple version re- 
quires Applesoft BASIC and 48K bytes of memory, the 
other two disk versions require BASIC and 32K bytes of 
memory, and the cassette versions require BASIC and 
16K bytes of memory. The Atari cassette version loads in 
two steps to help prevent unauthorized copying and takes 
an excruciatingly slow 10 minutes to load; prospective 
Cassette-based users are hereby warned. 


Although it has very little sound and color, the Apple 
version has the smoothest graphics. The TRS-80 and 
Atari versions, on the other hand, use character-sized 
graphics that don't create an illusion of continuous move- 
ment. The Atari version has the best sound and color, but 


At a Glance 


Name 
Ricochet 


Type 
Strategy game 


Manulacturer 
Automated Simulations 
1043 Kiel Court 
Sunnyvale, СА 94086 


Price 
$19.95 


Authors 
Bernie De Koven and Jeff Connelley 


Format 
Cassette tape or floppy disk 


Language 
BASIC 


Computer Needed 

Radio Shack TAS-80 Models 1 or T! with 16K bytes of memory 
(cassette) or 32K bytes of memory (disk), Apple II with Apple- 
solt or Apple II Plus with 48K bytes of memory (disk), Atari 400 
or 800 with BASIC cartridge and !6K bytes of memory 
(cassette) or 32K bytes of memory (Фак) 


Documentation 
B-page instruction manual and separate loading instructions 


Audience 
Strategy qame enthusiasis, any age 


СНАНТ-МА5ТЕН” 


Business Graphics Software 


ы же” 


\ and curve-fittings, logarithmic axes and much more. 


Professional-Quality Graphics 
from Personal Congre 


CHART-MASTER works with Apple? II, Apple? Ш 
and IBM personal computers to create full-color 
business graphics on Hewlett-Pachard plotters, 


\ including the new low-cost H-P 7470А. 


POWERFUL 


` CHART-MASTER produces bar charts, Іпе charts, scatter diagrams and pie 


charts, as well as text pages and signs, on paper or acetate (transparencies). 
Data can be entered manually or automatically from Visicalc? and other 
programs. Charts can be edited, stored and retrieved. 


FLEXIBLE 
CHART-MASTER allows you to select from a broad range of options to create 
the chart that best communicates your data. Options include producing up to 
nine charts per page, footnote and framing capabilities, left and right y-axes, 
a variety of hatching and line types, exploded pie segments, linear regression 


матн MENU 


p EASY TO USE , (17 CREATE А CHART 
CHART-MASTER is ап interactive, menu- Ac Soa 
driven program that allows users, whether vows: i. 
managers or secretaries, to produce mc iii 
presentation-quality charts immediately with (6) STORE/RETRIEUE/DELETE CHART 
little or no training. [tis easy for you to епіег | (7) nIBCELLAWEDUS 
data, choose options, select a chart format... (B ошт 


and let CHART-MASTER do the rest. WHICH WOULD TOU LIKE? | 


COST-EFFECTIVE QUALITY 
To get the same high quality that CHART-MASTER delivers, you would have 


|. to use expensive time-sharing services, commissioned graphic artists 
, or costly dedicated graphics systems. Thus, CHART-MASTER, especially when 


teamed with the new Hewlett-Packard 7470A plotter, represents a price/ 
performance breakthrough. Users of these more costly methods will find that a 
CHART-MASTER/Hewlett-Packard combination pays for Itself in just a few 
months. And, because CHART-MASTER also offers convenience, speed, user 
control and versatility you will find that you will increase your use of business 
graphics at no marginal cost. 


CHART-MASTER is available through your local computer dealer for $375. 

À complete graphics plotting package, consisting of CHART-MASTER, H-P 
7470A plotter and interface for your Apple or IBM personal computer, costs as 
little as $2000. For further information and the name of your nearest dealer, 
call or write: 


` Decision Resources Protessional software tools 


PO Box 309, Westport CT 06880, 203/222-1974 


Apple і a trademark of Apple Computer, Inc. 
Visicalc is a trademark of Personal Software, Inc. 
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it plays more slowly than the Apple version and, para- 
doxically, penalizes you more quickly for not moving. 
(These differences are probably due to the idiosyncrasies 
of the different versions of BASIC in each machine; 
Ricochet is written in BASIC.) The TRS-80 version has 
the coarsest graphics and no color, but it makes some 
sound available through the cassette port (the sound is 
available even though the TRS-80 documentation doesn't 
mention it) Incidentally, the limitations of TRS-80 
graphics make the pieces appear shorter when they are 
vertical than when they are horizontal, which, until you 
get used to it, may lead you to believe a path is blocked 
by pieces when it really isn't, 


The Philosophy of Ricochet 

I can tell from my own experience with game develop- 
ment that Ricochet was well designed and then polished 
for maximum playability. Such attention to detail is rare; 
most people release a game as soon as the program is free 
of programming errors—of course, that accounts for the 
countless mediocre games that are being sold today. As a 
result, you enjoy playing Ricochet even if you lose; you 
leave the game feeling satisfied instead of embittered. 


INTEX-TALKER` 


The Professional Voice Quality 
Text-to-Speech Synthesizer 


Unlimited Vocabulary 
64 Programmable levels of inflection 
Built-in 6K text-to-speech algorithm 


That Ricochet is a game player's delight is really no sur- 
prise, because it was designed by Bernie De Koven and 
Jeff Connelley, both experienced game designers. 
De Koven's wonderful book, The Well-Played Game 
(Anchor Press, 1978), expresses many of the ideals that 
are implemented in Ricochet. It’s a must for prospective 
game designers. 


Conclusions 

Ricochet is not only a fantastic strategy game but a rea- 
sonably priced one as well. (Arcade-game enthusiasts, | 
take note: it is neither visually stunning nor the conven- | 
tional arcade variety.) Automated Simulations should be | 
commended for creating a totally new kind of game that 
takes advantage of the computer's unique strengths and 
for selling it at a lower price than it could command. 

Ricochet has five variations, four different computer 
opponents, and a human-versus-human option. It can be | 
played as a casual or a serious game, and in either case it 
is delightful. Interactive handicapping makes the game a 
challenge regardless of your relative skill level. If 
Ricochet is indicative of Automated Simulations' offer- 
ings, І eagerly await the company's next release. W 


INTEX-TALKER brings a new dimension to interactive 
computer communications with a new high level of speech 
intelligibility and voice quality. Available as a stand alone 
peripheral or at the board level. Custom versions for 
OEM accounts. 


At Only $295.00 INTEX-TALKER 
Offers These Features: 


« Phoneme based speech synthesizer chip 
« 64 crystal controlled inflection levels - 
digitally programmable 
* БК text-to-phoneme algorithm 
e 750 character buffer (3,000 character optional) 
• Complete ASCH character set recognition and echo 
e Adjustable Baud Rate (75-9600) 
. RS232C and Parallel connectors 
e X-on/X-off handshaking 
. Phoneme access modes 
e User expandable memory 
„ Music and sound effects capability 
(programming language for notes included) 
» Onboard amplifier and power supply £12V; +5V 
« Spelling output mode 


Order Now 

Call the number below to order or request additional 
information. Master Charge or Visa accepted. Charge to 
your credit card or send a check for $295.00 plus $4.00 
delivery. Add 4% sales tax in Michigan. 

Dealer inquiries invited 


INTEX ” 
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Intex Micro Systems Corporation 
755 West Big Beaver Road - Suite 1717 
Troy, Michigan 48084 

Telephone: 313/362-4280 
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Megabytes 


ot е assigned to virtual 


any Ge nie REMOVABLE Cartridge 
Drive, or ойыныз, Aix & Matchditferent system file 
types on the same disk. 

System status screen messages. Up to 16 volumes on- 
line at a time. 


5.25" Removable GENIE Winchester Cartridge. Drive 


IBM e APPLE I| PLUS ө RADIO SHACK 


FEATURES 


Ths Genie X5 is а REVOLUTIONARY new 5 Megabyte REMOV- 
ABLE WINCHESTER CARTRIDGE DRIVE. The cartgridge Drive 
syatem simply plugs into your computer, and includes all 
necessary software and hardware. Genie drives are compatible 
with most popular software, and each cartridge replaces over 30 
double-density floppy disks. 

Romovable Cartridge. Imagine, 5 Megabytes in the palm of your 
hand. These small Winchester cartridges are only 75 inch thick 
and 5.50 inches square. The disk itself is completely sealed from 
Ihe outside and all its hazards by a sliding door that opens only 
пса the cartridge is firmly seated inside the drive. Long term 
availability of this cartridge is assured by its adoption by several 
Well known manufacturers including Dysan and Memorex, the 
world leaders in computer mass storage media. 


= IBM APPLE Il PLUS | AVAIL. SOON 
a Su mom IBM-DOS, |» Supports DOS RADIO 
86, PASCAL, 33, CP/M, and SHACK 
P SYSTEM, CON- PASCAL S-100 
| —CUHHENT CP/M-86 |, Boot from APPLE Ill 
* Ultra High Speed Hard Disk 


DMA data transfers 
= Only uses one slot in 
your ІВМ-РС 
~ Allows you to run 
with up to four floppy) 
disk drives 


* Can assign Hard 
Disk volume to any 
Slot or drive number 
in the system 


e 97988058690 €? E B 


5 Megabytes of on-line 
storage. 

File sizes to 5 Megabyles. 
Power-on selt-test. 

No preventative mainte- 
nance required. 

Average access time 50 ms. 
Easy back-ups in minutes. 
System expandable to eight drives. 
Built-in error detection and correction. 
Comes complete with all necessary software and hardware. 
MTBF 11,000 hours. 

Built-in tan. 

Operates 110/220 VAC 50-60 Hz. 

Опе year warranty. 


Model X5A 


'2,695* 


Manutacturer’s suggested retall price. Includes all required components 
Concurrent CPIM-86 15 a registered trade mark ої Digital Research. 

ІВМ Personal Computer (5 a registered trademark of ІВМ Corporation 
Appie ів a registered trademark of Apple Computer, Inc 

Radio Shack is a registered trademark of Tandy Corporation. 

Оуѕап із а registered trademark ot Dysan Corp. 


С GENE COMPUTER CORPORATION 
31125 Via Colinas #908 * Westlake Village, СА 91362 • (213) 991-6210 
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Precision Manganese-zinc heads 
Average access time 77 ms. 
File sizes 5-20 megabytes 
Power-on self test 
Built-in error detection and correc: 
tion 
System expandable to eight drives 
Comes complete with all necessary 
software and hardware 

* No preventative maintenance 
required 
* Built-in fan 

* Operates 110/220 VAC 50-60 Hz 

* One year warranty 


"Manüutacturers suggested геа price. includes ап required components. 


ІВМ DOS Persona! Computer is à registered trademark of ІВМ Corporation. 


Apple із a registered trademark of Apple Compuler, Ing. 
Radio Shack ів a registered trademark of Tandy Согрогацоп, 
GPM and CP/M-86 йге registered tradémarks of Olgital Research. 
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Megabyte 5.25” GENIE Winchester Drives 
e APPLE II PLUS е RADIO SHACK 


Talk about user friendly... 
Comprehensive system utilities 

package. 

Allows eight-character names 
to be assigned to virtual 
volumes. 

User can back-up to either 
our 5 + 5TM removable Car- 
tridge Drive or to diskettes. 
Mix & match different system 
file types on the same disk. 
System status screen 
messages. 

Up to 16 volumes on-line at a 
time. 

Excallence'in Engineering 

Genie Drives were built with the user in mind. A 

design backed by many years of experience, the 

Genie Drive is everything a user ever wanted in a 

hard disk. We offer the ultimate in hard disk mass 

storage systems that money can buy. 


. | APPLE Il PLUS | RADIO SHACK 
е Supports ІВМ- | * Supports 


available soon 


DOS, СР/М-86, DOS 3.3, S100 
PASCAL CP/M, and —— — 
“Ty ae Ultra High PASCAL ж available soon 
Speed DMA е Boot from 
data transfers Hard Disk 
• Only uses one | * Can assign 
slot irt your | Hard Disk vol- 
IBM-PC ume to any 
ë Allows you to slot or drive 
run with up to | number in the 
four floppy | system 
disk drives 


Available at your local computer dealer 


CENIE COMPUTER CORPORATION 


31125 Via Colinas #908 е Westlake Village, СА 91362 * (213) 991-6210 


9.25” Removable GENIE Winchester Cartridge Drive 


IBM e APPLE II PLUS e RADIO SHACK ө S-100 


The Genie Cartridge Drive is a revolutionary new 10 Megabyte Hard Disk 
Drive that includes a 5 Megabyte removable Winchester catridge. The 
cartridge Drive system simply plugs into your computer, and includes all 
i. necessary software and hardware. Genie Drives are compat- 


10 Megabytes of on-line storage. 

File sizes to 5 Megabytes. 

Power-on self-test. 

Easy back-ups in minutes. 

System expandable to eight drives. 
Built-in error detection and correction. 
No preventative maintenance required. 


Comes complete with all necessary software 
and hardware. 


MTBF 8000 Hours. 

Built-in fan. 

Operates 110/220 VAC 50-60 Hz. 
One year limited warranty. 


Only 9 399 509* 


ible with most popular software, 
and each cartridge replaces 
over 30 double-density 
floppy disks. 


=a 
ap 


Ramovable Cartridge: imagine, 5 Megabytes in the 
palm of your hand. These small Winchestercartridges 
are only ,75 inches thick and 5.50 inches square. The 
disk itself is completely sealed from the outside and all 
its hazards by a sliding door that opens only once the 
cartridge is firmly seated inside the drive. Long term 
availability of this cartridge is assured by its adoption 
by several well known manufacturers including Dysan 
and Memorex, the world leaders in computer mass 
storage media. 

Па aboutuserfriendly sals 
Comprehensive system utilities package. 

Allows eight-character names to be assigned to virtual 
volumes. 

User Can back-up to any Genie REMOVABLE Cartridge 
Drive, orto diskettes. Mix & Matchdifferent system file 
types on the same disk. 

System status screen messages. Up to 16 volumes on- 
line at a tima. 


даай еа your locdlicomputendedler 


Manufacturer's suggested retail! price. Includes ali required components. 
Concurrent CP/M-BB 15 a registered trade mark of Digital Research. 

ІВМ Personal Computer is a registered trademark îî ІВМ Corporation. 
Apple (в a registered trademark of Apple Compute, Inc. 

Radio Shack is а regigiasmt trradem ar o! Tandy Comporatian 

Dysan ів a тти Iradamaárk a! Dysan Carp 
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Action Games for the VIC-20 


Russell Kavanagh 
16921 Lakefront Circle, #47 
Huntington Beach, CA 92647 


The Commodore VIC-20 computer has been available 
in the United States for more than a year now, but until 
fairly recently very little software was available for it. 
Creative Software, however, is one firm that provided 
software early on. Eager to do something with my new 
VIC-20, I mail-ordered a copy of the company’s “Action 
Games” package, which includes VIC Trap, Seawolf, and 
Bounce Out. 

I received the games in surprisingly short order and 
rushed to the VIC to try them out. To my chagrin, I ex- 
perienced a few minutes of frustration because І had dif- 
ficulty loading the programs. Fortunately, past ex- 
perience with the VIC cassette interface had taught me 
that it’s a bit flaky, but nothing that a little reorientation 
of the cassette drive and cabling can't fix. Sure enough, 
that did it, and І was able to load the first program. 

I haven't had any trouble loading any of the games 
since then, and І suspect the problem I had was the VIC's 
fault. Inspection of the cassette cable indicates that it 
could use some attention to grounding and shielding. . . 
but that's another article. On to the matter at hand: play- 
ing games. 


VIC Trap 
| Like the other two games in this package, VIC Trap 


makes good use of the VIC's color and sound capabilities 
and can be played using either a joystick or the keyboard. 
Of the three games, it is the only one written in BASIC. 
To play, you guide a character around the screen, leaving 
a trail behind it. At the same time, the VIC does the same 
thing with its own character. The object is to try to trap 
the VIC by surrounding its character with your trail 
and/or the screen borders. The first player to collide with 
either the trail or the border loses. A point goes to the vic- 
tor, and the process starts over again. 

I didn't find VIC Trap very challenging, so I soon grew 
tried of it. The game is very slow moving and does not re- 
quire you to develop a геа! strategy. The younger set 
might enjoy it, but I think even they would soon want to 
move on to the other games in this package. Still, VIC 
Trap is an interesting demonstration of the VIC color 
graphics and sound, and as such it might serve as a simple 
introduction of your computer to friends. 


Seawolf 

The second game in the package is written in machine 
language and is run through the use of a BASIC statement 
that jumps to the machine-language program. In this 
game you are the skipper of a "swift and dangerous sub- 
marine" that is positioned along the bottom of the screen. 
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Scenes from the Action Games package for the Commodore VIC-20 microcomputer. Left to right: VIC Trap, Seawolf, Bounce Out. 
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TMP software 
The computer's mind. 


ШІП 


Regardless of what brand of microcomputer 
you own, the key to its productivity is the 
software you use And more and more 
companies and individuals are relying on 
TMP Software to get out more work, faster 


Software so advanced it's simple. 


With TMP, Total Management Planning 
Systems, you and your computer 
communicate in English. Simply follow 


Instructions displayed on the screen to quickly 


and efficiently enter save and retrieve 
Information. And unique “Help” screens 
allow you to ask questions and get answers, 
In process without turning to instruction 
manuals or erasing information you're 
working on. 


Combine packages, maximize results. 


Perhaps more importantly once you learn the 
operation of one TMP Software Package, 
you ve leamed the basics of our entire 
sophisticated system: TMP/FreeForm тм 
(electronic index cards); TMP/Calc 

(electronic spread sheets and more), 

TMP/ Manager :« (structured data base 
management}; TMP/Writer n 


(word processing/document retrieval); 

TMP/ Front-End m (combines packages). Each 
package can stand alone, or they can be 
integrated to form a complete. powerful 
system — increasing productivity and 
minimizing the opportunity for error 


On-going support and Innovation. 


TMP Software is available for most popular: 
desk-top computers and supermicros. And 
new software packages are being added 
monthly. Videotape training programs are 
available on VHS, Beta and U-Matic formats. 


Contact your nearest TMP Software dealer or 
order direct. Either way, get on line with 
TMP, and improve your computers mind. 
Dealer inquiries invited. The United Software 
Company, 2431 East Douglas, Wichita, 
Kansas, 67211, (316) 684-5281. MasterCard, 
Visa and American Express. 

The computers mind. 


Jl 02 


Total Management Planning Systems 
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TMP. TMP/FreeForm, ТМР/Сак. TMP/Manages TMP/Whnter, and TMP/Front-Endg are trademarks of The Uruted Software Company 


When one 
terminal 
is not enough 


Expand your Z80A/S-100 based micros with 
MuSYS slaves and TurboDOS*, Our NET/82 
slave board has everything you need for another 
station: Z80A CPU, up to 128K bytes of RAM, 
two serial ports, a priority interrupt controller, 
memory parity checking, and many other fea- 
tures. There isn't a more cost-effective way to 
add complete, hardware-isolated network slaves 
to your system. And TurboDOS makes it even 
better. It's faster than CP/M** for systems func- 
tions, supports larger files (134 MB) and disks 
(1048 MB), and unlike CP/NET* it's compatible 
with nearly all 2.2 applications software. Many 
features which are optional, extra-cost, or not 
available at all in CP/M® are standard with 
TurboDOS. Call today for ail the details. 
Generous dealer/OEM discounts avallable. 


*"TurboCOS is s Irsdemark of Software 2000, Inc; CP/M and СР/МЕТ ars 
tradernarks of Digital Research, inc.: NET/82 & a trademark of SYS 


SUS see 
Irvine, CA 82714 
WSUS zz 
| CORP TWX: 91 

Specialists in Mula-user Microsystems CABLE: MUSYSIRIN 
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At a Glance 


Nama Format 
Action Games; includes VIC Cassette tape 
Trap, Seawolf, and Bounce 


Qut Language 

BASIC and machine 
Type language 
Game 

Computer 
Manufacturer Commodore VIC-20 with SK 
Creative Software bytes of memory 
201 San Antonio Circle, 
No. 270 Decumentation 
Mountain View, CA 94040 Six-page pamphlet 
(415) 948-9595 

Audience 
Price Game players 
324,95 plus 81.50 shipping 
and handling 


You can control motions to the left and right and fire 
torpedoes up through the water. 

Above you are three levels of enemy ships, which you 
try to sink with your torpedoes. The ships move at dif- 
ferent speeds; the one closest to you is the slowest and 
largest — easiest to hit and worth the least number of 
points. Ships enter the screen randomly from either side. 
Mines float between you and the ships above, and 
although they do you no damage, they will block your 
torpedo —in effect, running interference for the ships. 

The play lasts for 60 seconds, during which you try to 
score as many points as possible. If you score enough 
points, you get a bonus of 30 seconds' more playing 
time, When your time is up, your new score is displayed 
along with your previous high score. Two levels of play 
enable you to change the speed and point values of the 
passing ships. 

Seawolf has an arcade look to it; the graphics are fast 
and colorful, and the sound effects are good, There is no 
noticeable delay in controlling the submarine, although 
the instructions do warn you that your crew requires 
some time to "reload" a torpedo after a shot, I found the 
game reasonably entertaining, although the instructions 
overestimate the skill required to score that extra 30 
seconds of play. 1 earned some of my highest scores by 
merely parking the sub and holding down the Fire but- 
ton. That strategy works because you have an unlimited 
supply of torpedoes, 1 think Seawolf could be improved 
by limiting the torpedo supply and providing more 
rewards after the first bonus of 30 seconds. Maybe 
there are more rewards, but [ never found them. None- 
theless, this game should be a popular one, especially for 
newcomers to the computer-game domain. 


Bounce Out 
The third and final game is a colorful and challenging 
version of the well-known video game Break Out. You 


Circla 393 on Inquiry card. exi» 
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POWER FLOPS 56 


Specifications subject to change 


| computer systems CPIM and MP/M are trademarks 


10330 Brecksville Road, Cleveland, Ohio 44141 ol Digital Research Corp. 
(216) 526-0838, Telex: 241596 * *Z280B is a trademark of Zilog Corp. 
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PROGRAMMERS FLIGHT SIMULATOR 
Apple ll Plus DOS 3.3 48K 


This total ГЕН System disk features gobs of menu 
selectable flight programs each with breath 
taking realistic picture graphics, moving scenery, 
airport approaches, holding patterns and much 
much more. 


$50.00 At your Computer Store or direct from 


Mastercard 
Programmers Software 
2110 N. 2nd Street 
Cabot, Arkansas 72023 
(501) 843-2988 


Visa 


Powerful Lab Graphics 
For Your Apple 11 + ® Computer 


SCIENTIFIC PLOTTER aues CURVE FITTER 


SCIENTIFIC PLOTTEA 
Draws professional-fooking graphs of your data. EASIER, FASTER, NEATER 
and more ACCURATE than handplotting. You chaose date format, length and 
position of axes, 20 symbols, error bars, jabels anywhere in 4 orientations, etc. 
Includes 5 DEMOS on disk with 30-PAGE MANUAL. 
CURVE FITTER 48K APPLE И +, $35 
Selecis Ine bes! curve to fit your data. SCALE, TRANSFORM, AVERAGE, 
SMOOTH, INTERPOLATE (3 types), LEAST SQUARES FIT (3 types), EVALUATE 
UNKNOWNS from fitted curva. Inciudas 5 DEMOS on disk with 33-PAGE 
MANUAL. TM 
VIDICHART 48K APPLE Il +, $75 
NEW tools for fab data management. FAST plots of 4 data sats with SCROLL- 
ING in 4 directions, ZOOM scaling on X and Y axes, 2 types ol graphic CUR- 
| SORS and oo-screan STATUS REPORT. PLOTS A/D INPUT whiie sampling. 
ADD, SUBTRACT, MULTIPLY, DIVIDE, INTEGRATE, DIFFERENTIATE, 
| AVERAGE or NORMALIZE data sets with SIMPLE COMMANDS. Iaea? for spec- 
fra, chromatograms, rate curves, etc. Includes SAMPLE DATA on disk with 
28-РАСЕ MANUAL. 
SPECIAL! АП 3 programs on one disk, үзі zen Since each program uses the 
same dala formal on disk, data may be sh 
BUY THESE PROGRAMS AT YOUR. LOCAL DEALER OR ORDER 
DIRECT. For more information, ask lor FREE brochure or send $5 for any 
manual ($12 for all 3), deductible with purchase. Add $1.50 shipping on all 
orders. For tastes! service, call іп your VISA or Master Card order. 


а INTERACTIVE MICROWARE, INC. 


ы 
" К P.O. Вох 771, Dept. В State College, РА 16801 
ш CALL (814) 238-8294 for IMMEDIATE ACTION 


* Trademark of Apple Computer, Inc. 
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are given 10 bails at the start, and your goal is to knock 
out a wall of bricks. Your paddle moves along the bottom 
of the screen, and the bricks are positioned in three col- 
ored layers near the top of the screen. The bricks in each 
layer are worth successively more points. Each brick you 
hit with the ball disappears, and you add its value to your 
score. The ball bounces off the brick wall and the side 


| boundaries and returns for you to hit with the paddle. 
| The value of the bricks is also determined by how many 


balls you've used; you'll score more points if you clear 
the screen with only one ball instead of all of them. If you 
miss a ball with your paddle, you lose it. You continue 
playing until all 10 balls are gone. If you clear the screen, 
a new set of bricks appears. As the score adds up, the ball 
speed increases, and your paddle size may even 
change—it will be smaller, of course. At the end of the 


Of the three games, Bounce 
Out is the winner, the one I 
usually go to for a quick 
game with my VIC. 


game, your final score is displayed along with your 
previous high score. Two levels of play enable you to 
select the size of your paddle, but all of the other features 
remain the same. 

Of the three games, I think Bounce Out is the winner. 
At least it's the one [ usually go to for a quick game with 
my VIC. It's written in machine language, so it's fast and 
responsive. And because the ball speeds up, anticipating 
its path and returning it takes quite a bit of concentra- 
tion. All in all, the game is sufficiently challenging to en- 
courage you to try to beat your highest score. Bounce 
Out should be a welcome addition to your VIC game 
library. 


Joystick Versus Keyboard 

All of these games can be played by using either the key- 
board or the joystick /pushbutton combination. Because 
many readers may not own a joystick, I thought the sub- 
ject deserved some attention. Commodore does not sell a 
joystick, but Atari-compatible joysticks will plug right 
in, Of course, computer hobbyists of the old school 
can build one from scratch. How-to information is avail- 
able in the Commodore VIC-20 Programmer's Reference 
Guide, which is now available. 

If you don't have a joystick, don't worry, because you 
can play the games very well without one. In fact, I think 
VIC Trap and Bounce Out are a little easier when you use 
the keyboard. That's partly due to the fact that the move- 
ment of the character or the paddle can be controlled in 
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SINGLE RIDE 
SINBLE DEMSETY 


qus 77 


SINGLE BIDE 
MUD RNG SOFT, 


10 GR 16 
100% CERTIFIED 
2 TEAR WAARANTEE SECTORS 


54 ГУ ДА 


SINGLE SIUE 
GOUALE DENSITY 


SOFT 


On 32 
1 CERTIFIED 
тұры САТРО. SECTORS 


H $9 


ӚЗІНЕ MPE 
OQUELE DENSITY 
WiHUB RING SOFT, ar 


100% CERTICIEO 18 or 18 100% CERTIFIED В 3E 
2 YEAR WAHRAMIEE SECTORS 2 YEA WARAANTEE ecm 
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DOUBLE SUE 

ШИШЕ QENSTIY 

WHUE RINE SOFT, 

Y cen 10 08 16 


100m CERTIFIED 
? YEAR WARRANTEE SECTORS MAPA 


a 
2 tan ЧАДААНТЕЕ SECTORS 


» Minimum order iD 
= Packed 10 bases of 10 тініне with зілмен aad labels 
т Dusty йпм: ~ 100 deduct 5%, 
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We also oier printer ribbons, printwheels, Iype elements, 
equipment covers, power consoles, paper supplies, slorage and 
tihng equipment, furniture and many other accessories lor word 
and dala processing systems. Write for our free catalog. 


ABC 


Tol Frer Отёаг Gaby 


800-854-1555 
For Informaiion 
of Catlarnia Orders 


(714) 268-3537 
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8868 CLAIREMONT MESA BLYD. 
SAN DIEGO, CALIFORNIA 92123 
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discrete steps with the keyboard; each time you push a 
key and release it, only one direction change (in VIC 
Trap) or one movement of the paddle (in Bounce Out) oc- 
curs. With the joystick, however, split-second timing and 
precise positioning are difficult, Note that if you push a 
key down and do not release it, the command will be read 
continuously, just as if you were holding the joystick in a 
given direction, 

| also found the keyboard easier to use because my joy- 
stick required fairly accurate positioning, and if the stick 
was slightly off the mark, the command did not register. 
Seawolf is much better suited to the joystick, not only 
because it gives the game that arcade feel but because you 
can shoot and maneuver at the same time, In fact, games 
that have Fire buttons and the like are probably better 
played with pushbuttons instead of the keyboard, 
because people tend to get carried away (read "violent") 


Games like Seawolf are best 
played with a joystick — 
which also saves wear and 
tear on your computer. 


pushing keys. Watching the neighborhood kid trying to 
push the space bar through the bottom of your computer 
may convince you to get a joystick. 


Conclusions 

Of these three games, Bounce Out is my favorite, It 
combines a colorful playing field, fast action, and sound 
effects for a challenging game. Seawolf is also entertain- 
ing, but it's somewhat easily mastered. It has more of an 
arcade look than the others, and it's especially enjoyable 
when you use a joystick. VIC Trap is . . . well, the other 
game, Enough said, 

Creative Software's documentation is good, and the 
Cassette appears to be of good quality, Unfortunately, 
any attempt to save a program results in a locked-up 
VIC. I dislike this policy; I always feel better when I have 
an extra copy safely stored away. There are few worse 
sensations than when you see a LOAD ERROR message 


| flash on your screen but don't have another copy of that 


program. No mention is made in the documentation of a 
replacement policy in the event that your copy is 
damaged, so I don't know how that would be handled. 
With good care, at any rate, the tape should last. 

The Action Games package should be a welcome addi- 
tion to your VIC-20 game collection. It is reasonably 
priced (three garnes for $26,45 is about $9 a game), and 


| you might even find it for less through some of the mail- | 
| order software distributors. a 
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New software for your Apple "" 
Only from Quark. 


Now you can add three new Quark software And if you need an automated appointment 
products to your Apple lil. calendar, the answer is Quark's new Vigil". 
No matter what your Apple lIl is doing, Vigil 


Advanced programs which offer you the technical will alert you to the next event on your busy 


sophistication you need. With the simplicity of schedule. The price is attention-getting, too. 
operation you want. All at intelligent prices. Just $95. 

Case-in-point: Catalyst". With this hard disk Your dealer wants to show you these exciting 
program, you ll only have to boot your system once. jew programs today. And while you're there, be 
Which means you may not have to touch another sure to ask for our free brochure: Apple 


floppy disk all day. And the price, to coin a phrase, is i 
user-friendly. Only $149. Polishing. 


You'll also be delighted with Discourse" Or write us directly. 

A spooler that saves you a lot of time. Because ії 

lets you use your computer while you're printing You'll discover how to put Quark's unique line of 
other reports. Plus, you can queue up to 14 software to work for you. And then your Apple ПІ 
documents. The price is $125. can really shine. 


* Apple is a registered trademark h - 
— Quark 


1433 Williams, Suite 1102 Denver, CO 80218 
(303) 399-1096 
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Deadline 


Chris Morgan 
Editor in Chief 


The eternal dilemma of the reviewer of mysteries is 
how to discuss the plot without revealing the ending. But 
that’s not a problem with Deadline, a fascinating new 
program from Infocom, the creators of the Zork family 
of adventure games. 

Deadline puts you in the role of the detective, plants 
you firmly in the cliché-ridden trappings of a thirties 
murder mystery, and challenges you to discover the cul- 
prit. Naturally, this involves your wandering in and 
around a large mansion, the scene of the recent murder — 
apparently by poisoning — of the master of the house. 

In classic adventure style, the game begins when you 
arrive at the front gate of the property, where you are 
given a typically elaborate description of your immediate 
surroundings. But Deadline is quite a different animal 
from traditional adventures, For one thing, it's much less 
deterministic. Your actions have definite, if sometimes 
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unpredictable, effects on the various characters who in- 
habit the mansion (all are suspects, incidentally). In fact, 
if you get too nosy in your clue-hunting, you may be 
threatened or, in some cases, killed. In these respects 
Deadline resembles the other programs in the Zork 
family of adventure games. 

Deadlines radical departure from the prototypical 
mystery is that it has more than one ending. The denoue- 
ment depends on your actions and possibly on randomiz- 
ing factors I haven't detected yet. 

As the detective, you have a varied repertoire of 
strategies. Among other things, you can gather objects, 
analyze them for fingerprints at the lab, test them for a 
specific substance, arrest people (for that you should wait 
until you're quite sure of yourself!), ask people to tell you 
about each other or about objects you show them, accuse 
and even kill a suspect in the event that one threatens 
your life, wait for someone to arrive at a particular place, 
and so on. You can also use relatively complicated sen- 
tences. For instance, "Put the wrapper, the ticket, and the 
nail file on the dresser" is syntactically acceptable. 

The game takes 12 hours (Deadline hours, that is) to 
play. You begin at 8 a.m. and have until 8 p.m. to solve 
the mystery. As with other adventure-style games, you 
can save your position at any time if you want to restart 
the game and try a new approach. One thing I discovered 
(and it's not giving too much away) is that in many cases 
events in the game occur at prearranged times. For in- 
stance, a phone that rings at 9:06 a.m. on your first pass 
through the game will probably ring at 9:06 in future 
passes — something to keep in mind if you miss an oppor- 
tunity during the first pass (a common occurrence, 1 
assure you). 

Philosophically, I found I was playing the game like an 
old detective inspired by Edgar Allan Poe. And like Poe's 


P 


character, I concentrated on the myriad clues rather than 
the characters. But the real key to success in this game, as 
| discovered, is to monitor both the clues and the charac- 
ters with equal diligence. And watch out for red herrings: 
there are many more of them than I initially suspected. 
Deadlines documentation is useful, complete, and 
even witty —surely a rarity in personal computer soft- 


At a Glance 


Name 
Deadline 


Type 
Interactive mystery game 


Manufacturer 
Infocom Inc. 

55 Wheeler St. 
Cambridge, MA 02138 


Price 
$49.95 ($59.95 for the CP/M and PDP-11] versions) 


Computer 

Any ol the following with 32K bytes of read/write memory and 
опе disk drive: Apple II or I] Plus, Atari 400/800, any 
CP/M-based system with 8-inch disk drives, IBM Personal Com- 
puter, DEC PDP-11 


Author 
Marc Blank 


Language 
Interlogic Machine Language (an Infocom language) 


Documentation 

À computer relerence card, an inspector's casebook, and a 
dossier that includes transcripts of interviews with wilnesses, lab 
reports, letters, memos, an 8 by 10 glossy of the scene of the 
crime, and a small bag ol pills “found near the body" 


Audience 
Game players 


PDP.11*/L53 11* 
TARGET TARGET TARGET 
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ware. With its clever, dossier-like folder for printed 
material, 8 by 10 glossy of the scene of the crime, actual 
plastic packet of crushed tablets “found near the body,” 
and the like, I felt like Lord Peter Wimsey arriving at the 
police commissioner's office to pick up the official file. A 
mystery addict couldn't ask for more. 

Deadline is more than mere escapism, however; it's not 
for the player who prefers vicarious to actual experience. 
You're the one wholl do the work, and that includes solv- 
ing the case. But in this case the work is great fun. 

I do have one quibble: the beginning Deadline player 
deserves a few clues at the outset. After all, this is a very 
tricky game. For starters, it would be helpful to be pre- 
sent at the reading of the will. Rather than risk infuriating 
potential players by continuing, I have printed some per- 
tinent clues upside down at the bottom of the page. Play 
the game for a few hours (real time, that is) before you 
glance at the clues. They don't give away too much, but 
they'll spare you a lot of make-work.W8 


Clues for Deadline 
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e FULL C 
е UNIX* Ver. 7 COMPATABILITY 
* NO ROYALTIES ON GENERATED CODE 
е GENERATED CODE IS REENTRANT 


s C AND ASSEMBLY SOURCE MAY BE 
INTERMIXED 


e UPGRADES & SUPPORT FOR 1 YEAR 


108-275-1659 


TELECON SYSTEMS 
1155 Meridian Avenue, Suite 218 
San dose, California 95125 
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Penetrator 


Stan Wazola 
Technical Editor 


Let's face it: graphics on the TRS-80 Models I and III 
have never been exciting. And playing games on a screen 
that has fat little pixels leaves a lot to be desired. That's 
why | got excited when I first saw Penetrator. Phillip 
Mitchell's game uses TRS-80 graphics in an imaginative 
and effective manner. Playing Penetrator on my Model 
III is like changing a carrot peeler into a Cuisinart. 

The game begins with this scenario: you are the sole 
survivor of your squadron, and it is your job to invade 
the enemy's territory, penetrate the four defensive rings, 
destroy the cache of neutron bombs, and return to your 
base. The enemy defenses consist of radar stations, 
ground-based missiles, and alien parachutists who use 
themselves as ammunition. You are allotted five fighters 
per game. 

In the game, you pilot an advanced fighter that is con- 
trolled by the four arrow keys on the keyboard or by an 
Alpha joystick. You press the appropriate keys or 
maneuver the stick to go up or down or to create right or 
left thrust. You can brake your fighter by pressing the ar- 


Player <i- 


“Ааа 


[Lr NI 


Stage 1: Your fighter has just entered enemy territory. You can 
see two missiles rising to destroy you. All player information is 
displayed on the top line. 
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row key opposite from the direction you're flying. But 
you can't stop your fighter for any length of time because 
you must maintain forward momentum. 

Your fighter's armaments include bombs launched by 
pressing the space bar or fire button and missiles fired by 
rapidly pressing the right arrow key or jiggling the joy- 
stick to the right. You use your weapons to destroy the 
missiles, parachutists, and radar stations in your path. 

The object of the game is to score points by destroying 
the maximum number of missiles, radar bases, and aliens. 
Points are scored as follows: 


Grounded missiles — 10 
Flying missiles = 50 


Radar bases = 100 

Parachutists = 200 

Neutron bombs = First = 1000 
Second = 2000 


Your score will be displayed in the upper right-hand cor- 
ner of the screen. 


Player 71- Score 238 Trainer 


jus 124 


Stage 2: You must pilot your fighter through a cavern. This 
stage of the game gives new meaning to the term “low ceiling." 


At a Glance 


Name 
Penetrator 


Type 
One- or two-player arcade-style game 


Manufacturer 
Melbourne House 
6917 Valjean Ave. 
Van Nuys, CÀ 91406 
(213) 272-8456 


Price 
$24.95 


Author 
Phillip Mitchell 


Format 
Cassetle or 54-inch floppy disk. The game package includes 
both Model I and Model 111 versions. 


Language 
Z80 machine language 


Computer 

TRS-80 Model I or Model III with 48K bytes of memory and one 
disk drive. You will need 8 speaker amplifier to hear the sound 
ellects, and the program is compatible wilh the Alpha (Atari- 
type) joystick. 


Documentation 
16-page booklet 


Audience 
Game players 


Four Defensive Rings 

The game is divided into four stages that increase in 
difficulty, so progressing through them requires constant 
concentration. Each stage demands a different strategy. 
In stage 1 you merely shoot enemy missiles and destroy 
every radar station in your path (see photo). The radar 
stations must be destroyed because they pass along infor- 
mation about your course and tactics; unless you destroy 
them, they increase the level of danger for your ship and 
make successive stages more difficult. 

Stage 2 increases your chances of crashing by forcing 
you to fly in a cavern (see photo). The low ceilings, 
ground obstructions, and flying missiles greatly limit 
your maneuverability, Of course, you still must fire your 
missiles and drop bombs to score points. 

Stage 3 tests your reflexes because it requires a coor- 
dinated use of the thrust and braking controls (see photo) 
to maneuver through narrow vertical and horizontal cor- 
ridors. Missiles are located at the bottom of silos. 
Destroying a missile requires braking over the target, 


Fas КШ Fler =i- 


Stage 3: The enemy missiles are located in concrete silos, which 
makes them very difficult targets for your bombs. 


dropping a bomb, and quickly maneuvering away in case 
you missed. 

Stage 4 is the toughest of all. Not only does it incor- 
porate features from all the previous stages, it adds alien 
parachutists (see photo), The aliens have a limited ability 
to maneuver themselves, so you can outmaneuver them 
even if you can't shoot them with your missiles. 

If you manage to survive all four levels, you can 
destroy the neutron bombs at the center of the alien 
defensive rings and then try to fly back home through the 
four stages once more, 


Game Features 
If that were all there was to Penetrator, it would be a 
good game. But Mitchell gives us more: a training- 
simulation option and the ability to customize the game. 
The training simulation lets you start at the beginning 
of any of the four stages with an unlimited number of 
ships at your disposal. The game will automatically 


пәр Hi Player. 717 


Stage 4: Alien parachutists fall from the ceiling of the cavern. 
Beyond this stage is the neutron bomb cache. 
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BYTE GAME GRID 


repeat any stage until you successfully complete it, and 
only then can you move on to the next higher stage. This 
is a nice feature if you want to practice mastering one 
particular stage. 

The ability to tailor the game to suit your tastes is one 
of Penetrator's most attractive features. You can alter the 
shape of the landscape and change the number and posi- 
tion of the missiles and radar bases. The changes in the 
game may be saved to disk or cassette, and the game will 
prompt you at the start to load a previously saved land- 
scape. This ensures that the game will always be fresh 
even to an experienced player. The feature also enables 
you to simplify the game for very young children or 
make it more challenging for battle-hardened players. 


68000 
DISASSEMBLER 


An easy to use program to cre- ^. 
ate source files from Motorola “ 
S-format files 


The DISASSEMBLER runs on: 
EXORmacs under VEASAdos 
and IDRIS 
under VMS 

and UNIX 

under SINTRAN 


ша Switch. 
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Gota computer? 
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Eliminate و‎ and 


Conclusion 

My only complaint with Penetrator concerns the 
methods you must use to control the fighter. When you 
control the game from the keyboard, using the arrow 
keys is awkward. The Alpha joystick is a better alter- 
native because it offers greater control; unfortunately, it 
makes controlling missile fire tricky. If you jiggle the 
stick to the right too slowly, you get thrust instead of 
missile Fire. 

Penetrator is a perfect example of how “less is more.’ 
The game shows what an inspired programmer can do 
with the limited graphics of TRS-80 Models I and IIl, 
Because it is eminently playable and it can be customized, 
Penetrator will be on my game shelf for a long time. Ш 
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FLOPPY DISKS 


Get a Giltronix Selector 


re-phuyging your CPU's, 
Шеше ex penshe 


peri 
T : ириси of Посетите он hardware. Connect 
8” SD diskette 5 200 гече мелік bt Giltronix Seleciar Swich 


Pascal source on request # SHAB 


В select yur contsecilon with a 


ura of the dial. Onh $79 in ОЕМ quantities 
Monitoring optimis avallable. Full 5 year warranty 


nn all Giron, uis. 


NorSoft Consultants 


Veungsdalsveien 1 
3600 Kongsberg 
Norway 
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ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
921! NORTH LÀ JOLLA AVENUE 


GENE LOS ANGELES. CALIFORNIA Ghose 
12131 88-7308 — (20) В54-2014 eS 
WC. VISA and CHECKS ACCEPTED 
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SWITCH TO GILTRONIX. 
GILTRONIX, INC 


UNIVERSA, ТАРАС RACOUCTS 
970 Gan Antonio Ave. Pelo Alin, CA 94303 
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Verbatim’ 


Floppy Discs 
CALL NOW — TOLL FREE 
1-800-328-DISC 


Deoler inquiries invited. C.O.D.'s and 
charge cards accepted. 


All orders shipped from stock. 
within 24 hours. Call toll FREE. 


North Hilla Corporation 
3554 Holling View Dr, 
White Bear Late MN 55110 
1-BOO-328-DISsC 
MN Cali Collect 1-612-770-0485 
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TRACTOR 
54x11 Bark 3700 Shasta perf cH HOP 
84х11 ЕА е ber, 3700 sharia a25 72 


М ІМІ M, INC. 
1E East Гьес Act Ех ыг ар. 


Бына Pos, Са Stet CES 
(714) 540939027 
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RELATIONAL DBMS 
IN BASIC SOURCE 


FOR SYSTEM INTEGRATORS 


9 CB-80 5 RMAC Source & REL Files lor casy 
development! af СРАМ Applicalion бүйеті 
s rale everlays регісет RETRIEVE, STORE 
OPEN, DELETE, REPLACE & MODIFY opera- 
trons, leaving more memory (or application 
programs 

@ RETRIEVE M eM jolns mare than ane 
relation and sorts the results; na secandary 
links to reconstruct aller могле data 

атми 

capacity and flexiblBty than 


Ф Numeric dala h maintained in b 


prog more 
typical aill-ASCI systems 
Ф 24 HIT internal record numbers allow up to 

t$ MILLION GEMS records per relation 

CP/M, СВ-60 А RMAC 
Tradmark of ШЫ! Research, tac 

Basic System & Administration Pkg - $350 | 
Query & Aggregation Languages ~ $150 | 
Manual for Ail Software - $25 (refundable) 

Telephone for Complete Brochure 
Applied Business Concepts, Inc. 


PO Bos 22664 / Rochester, NY 14692 
(716) 262-3999 
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C omputers lor Business 


You gèt 


pants on screen in B colors! 


"ҮН Similar to above, but 


COLOR option for 81,3 above 
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FINALLY AVAILABLE РОА IM- 

MEDIATE DELIVERY! Would 
have (сел mcrechble 1 year ano. 
Complete Susiaess Computer 
with 10M HARD DISC built-in. ! 
hoppy for backup, 2 senai pons, 
detachable keyboard. рпсвд 


form networks! 
Talo¥ieee A МЕН LisT $5,995 


OR “| ПЕ 3: DE 


CA, AK, НІ call (714) 781-6566; TELEX: 472-0127 ATTEN: EMD 
Technical Inquiries: Mon.-Fri. 9-5 PST (714) 783-1363; Sun. 9-2 PST (714) 781-6566 
BANK REFERENCE BARCLAYS BANK OF CALIFORNIA (213) 892.7244 
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„Он GRAPHICS, 2 ftoppies 
ПМ 128K RAM, 8/16 би, 2 floppies, SCALI 
monochrome graphics with integral display .... LIST. $4,099 ONLY Yun 
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The "B" i in our name means BUSINESS! 


plications. Mesource Manag emant. Technology & Science 


Would you believe this deal? Buy the basic business software needed to gel 
started at below List, and gel FREE a COMPLETE HIGH QUALITY COMPUTER SYS- 
TEM: Morrow Designs, renown for superb floppy drives, hard disks and com- 
uters, offer a real price breakthrough with their brand-new MICRO- DECISION 
-80 CPU (4 MHz) in attractive cabinet, built-in 200KB floppy (room for 1 extra 
floppy upgrade), 2 serial ports, matched intelligent terminal (detachable keyboard). 
t PREE CP/M 2.2, WordStar, Spell Checker, Electronic Spreadsheet, 
Microsoft Basic-B0, BAZIC—everything HA need to get going immediately upon 
receiving your computer. The software pac этү alone lists over $1,800. Yet, Mor- 
tow offers BOTH COMPUTER AND SOFTWA 
the REAL SURPRISE is our SPECIAL INTRODUCTORY ыар Н | 
on this tremendous bargain.......... ———— I" эль: 


IJ you are looking tor а computer 10 run existing CP/M рға» 
grams, but accept also IBM-PC/other 16-01 software, 
outstanding color graphics and great expansion potential, 
the 2100 15 your choice! Twin Processors run 16-bit soft- 
ware (fully compatibla with ІВМ-РО!!) AND 8-bit (all 
CP/M programs!) Truly outstanding gra 


below many "personal computers |? Tradional Tee Video realty. 
| brikant display, sinking (тиба and appearance. are combined watit ex- 
tensive business sofware supported by Tele Video. On-site Nationwide 
Service by TRY! IBM 2780/3780 emulation, and multiple 80075 can 


at $1,790 (extra floppy A YT 


hics (Color‘Monochrome}) control 144,000 individual 
standard (internal expansion to 76BK—run largest 


16-bit programs!) 1 or 2 happies standard, plug-in Hard Disk soon available! 5 stots for 5-100 
cards: no planned obsolescence here! 1 paralleU2 serial poris make interlacing a cench! With 
Zenith ` The quality goes т before the name goes ап”; bul service is available nationwide 
ап over 400 Zenrh Service Centers. 3 configurations available | 
"- "M 128K RAM 8/16 bit, 1 floppy (+ room for Hard Disk). ӨСДІ! 
ж ')ogochrome graphics (use your own monitor) LIST $3,249 ONLY ~ - 


LIST $3,999 ONLY SUALL 


ONLY ЖАП Expansion to 192K RAM ONLY SCALL 


Color Monitor. RGB, High Resolution, 12” ONLY қан 
SOFTWARE System e. 160 & Û bit Operating Svstems, 16-bit COLOR Basic, 8-1 
Basic, Microsoft MultiPlan. Тоа! cost . 
additional software for CP/M, СР/М-86, MS-DOS All will run on the 210011! 


$900 ONLY SCALL See our Software Section lor 
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MASTERCHAAGE 
APO, FPO, INTERNATIONAL ORDERS ACCEPTED 
Р.О. Box 3791, Riverside, СА 92519 
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дате packages We offer 2 HEC systems wientücal excep lor Ihe 


B001A CPU, 32K RAM, 24K ROM Basic; 8012A 1/0 w/addáitional 32K 
ВАМ. reat-nme clock. mierrupis, 8 stols; ҚОЛА Dual Flopples. 286KB 
AND Your Chaice al 12"' green moniter OR Dolor Converter Ку si 
perb color wah your ari TV. System Lisi 52 894 52.099 


6 REASONS YOU SHOULD BUY FROM BHAT: 


1) BEST VALUE — Progress in the computer industry never stops. Last year's top performer has already been 
guipassed by newer products. Our Үлену mn ра DU, the 27 endless bargains 
2) LOWEST COST—Big volume means Lowest (We wil pass on the iatest росе cuts. Check 
wilh us—we try to meet or beat any advertised price!) 
3 TECHNICAL EXPERTISE have been handing ЖҰМАН Krio ури. Оцу experts are knowledgeable 
г агрес betore and after your purtha 
4 FINANCIAL INTEC ITY —in 20 years not even A ік check тг tan тишн" ‘Non Sufficieni 
Fumis! Need we say more? Check with our bankers!!! 
5) SEAVICE—Orders taken around the clock. Technica inquies dealt with promptly (even weekends!) At your 
mi we will tesi-run and "burn" your equipment to eliminate "dead on arrival’ situations! 
6) ST DELIVERY —А! prepaid orders for stock items shipped withen ? working бау! 
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DOT MATRIX 

OKIDATA 82A: 80 col. bidirectional 120 CPS 
(faster than most), parallel AND serial mput 
(interface nol only your present computer, 
but any future replacement), die-cast frame | 
(not stamped steel—compare!). Friction & 
ріп feed/Adjustable tractor option Block 
UST иа -addressabie graphies option 


For IBM-PC (MS- xd СР/М-86, А!) 
CP/M, TRS-BO, NorthStar! Although always 
on the lookout for hardware bargains, we 
urge against being “Penny wise and Dollar 
foolish" when if comes 10 Software. CYMA 
Business Software has been previously of- 
fared mainly to large instituhonal users. We 
are proud to be first lo offer it to the end- 
user Convince yoursell of this Saftware's 
superiority. Get the outstanding hardbound 
CYMA Software Manuals and you wil 
become as enthusiaslic as we are!!! 
Manual for each CYMA module listed 
(credited to future CYMA module 
purchase) .$39.95 рро. 
Сиѕіот Farms for CYMA packages 
carried at all MOORE BUSINESS FORMS 
cutlets! 
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ceivable/Payr 
Your Choice | ONLY 3895 
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Your Cholce 3, NEC SpinWriter 
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ATARI GRAPHICS 


Character Editor 


for the Atari 


DESIGN SPECIAL CHARACTERS 
OR GRAPHICS SYMBOLS WHILE EXPLORING 
THE АТАНГ5 ANTIC 4 AND 5 MODES. 


One of the most powerful features 
of the Atari 400 and 800 computers is 
that they allow you to redefine the 
character set. Thus a creative pro- 
grammer can design foreign-language 
alphabets, special symbol tables, or 
unique graphics characters for 
custom screen displays. This feature 
uses less memory than alternative 
Atari graphics modes and allows easy 
manipulation of characters in the 
form of text strings. Many of your 
favorite computer games use charac- 
ter graphics in BASIC mode 1 or the 


Editor's Note: The Atari personal computers 
incorporate several sophisticated features that 
allow tremendous flexibility in the design of 
computer-generated graphics. Readers who 
want more background information on display 
lists and character modification should consult 
the following articles: “An Introduction to 
Atari Graphics,” (January 1981 BYTE, page 
18); "Тһе Atari Tutorial, Part 1: The Display 
List,” (September 1981 BYTE, page 284); and 
"The Atari Tutorial, Part 2: Graphics Indirec- 
tion," (October 1981 BYTE, page 70). Other 
aspects of the Atari computers are covered in 
further articles in the Atari Tutorial series that 
appeared in BYTE from November 1981 
through ]une 1982. 


ене Circle 126 on inquiry card. 


Tim Kilby 
НН 1, Box 288-B 


Sperryville, VÀ 22740 


hardware-only ANTIC 4 mode. In 
this article I shall explain how to use 
the elusive five-color ANTIC 4 mode 
because it offers the greatest graphics 
resolution and design challenge. 

In brief review, the Atari com- 
puters support three text modes 
(GRAPHICS 0 through 2) and six 
graphics modes (GRAPHICS 3 
through 8) accessible through Atari 
BASIC. (The new GTIA-chip- 
equipped computers have three addi- 
tional graphics modes: GRAPHICS 9, 
10, and 11.) But five more modes are 
available to BASIC programmers 
only through display-list modifica- 
tion. The display list is that set of in- 
structions that determines how data 
found in screen memory will be dis- 
played. Its beginning location in 
memory varies but can always be 
found in the pointers at memory loca- 
tions 560 and 561 (230 and 231 hexa- 
decimal). Both the display list and 
screen memory are subject to pro- 
grammable modification. 

While you may have heard of these 
hidden modes, few programmers take 
advantage of their unique features. 
The ANTIC 4 mode is very easy to 


establish by means of a simple 
display-list modification, which can 
be accomplished by the program in 
listing 1. However, if you try to print 
text characters on the screen while in 
this mode they will be distorted and 
unreadable because in this mode 
character data is interpreted different- 
ly than in other text modes. The first 
time you use the ANTIC 4 or ANTIC 
5 mode you will immediately see that 
normal character sets such as the one 
supplied with your computer just 
won't work. The best way to design a 
new character set, one that will work 
in ANTIC 4 mode, is to use a charac- 
ler-set editor, a program that will 
assist you in quickly designing a 
custom character set and saving it for 
future use. While several character 
editors are available commercially, 
none are specifically designed for use 
with ANTIC 4 and ANTIC 5 modes. 
The Character Graphics Editor will 
work with these modes. 


Interpreting Character Data 

A character set consists of 128 
characters, each having an identify- 
ing character number and 8 bytes of 
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listing 1: The ANTIC 4 Display-List 
Modifier program. Any text characters 
entered on the screen while this program 
is running will be unreadable, 


10 REM ANTIC 4 Disptay List Modifier 
20 GRAPHICS 0 

30 О «РЕЕК(540 ) + 25А5ЕРЕЕК (541) 

40 PORE DL+3,44¢64 

50 FOR Isü TO 22 

80 PORE DL*&*I,4 

70 МЕХТ I 


data that determine its shape. The 
character numbers, from 0 to 127 
(called ATASCII numbers by Atari) 
are each stored as one byte in a pro- 
gram. The shape data for each char- 
acter is stored permanently in the 
ROM (read-only memory) inside the 
computer. When you call GRAPHICS 
О mode and print text to the screen, 
the computer fetches 8 bytes of shape 
data for each character; each byte 
represents 8 bits of information for a 
total of 64 bits per character. Each 
byte of shape data is converted into 
an B-bit binary number containing 
zeros and ones. À bit that is "on" (a 
number one) displays a dot. A bit 
that is "off" (a number zero) does not. 
In figure 1 you can see that the letter 
X has 24 on bits and 40 off bits. The 
computer dutifully displays the 24 on 
dots, which you perceive as the X 
character. 

In ANTIC 4 mode, however, the 64 
bits of character data are interpreted 
differently. The computer takes one 
byte at a time, Instead of breaking 


ВҮТЕ 


Figure 1: GRAPHICS 0 mode bit тар for 
the X character. A character is composed 
of 64 bits, with selected bits turned on to 
display the character. 
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down each byte into 8 separate bits, it 
takes 2-bit units, or bit pairs, and in- 
terprets each pair as a single dot in 
one of four colors (see figure 2). If 
neither bit in the pair is on, then the 
background color (whatever is in 
color register 4) is chosen and no dot 
appears on the screen. If a right-hand 
bit is on, the dot will be the color in 
register 0, If the left-hand bit is on, 
the dot will be the color in register 1. 
If both bits are on you will see a 
colored dot from register 2. (COLOR 
1 comes from register 0, COLOR 2 
from register 1, and so forth, except 
for COLOR 0, which comes from 
register 4.} 

So, where the computer reads four 
bit pairs, four dots could be displayed 
for each byte with a choice of three 
colors, four if you count the back- 
ground color. Characters are still 8 
bytes tall, so you have 32 dots (or 
pixels, as they should be called) per 
character instead of 64, but the letters 
are not tall and skinny as you might 
expect. Each pixel in ANTIC 4 mode 
is twice as wide as in GRAPHICS 0 
mode. The physical dimensions of the 
displayed character will be the same 
in either mode, and the screen still 
displays 40 characters per line by 24 
lines, 

Figure 3 is the ANTIC 4 mode in- 
terpretation of figure 2 showing how 
some dots in a character would be 
COLOR 1, some COLOR 2, and 
some COLOR 3. Such characters 
look confusing on the screen. We 


Figure 2: ANTIC 4 bit map for the X char- 
acter. The bit map is divided into bit paírs 
for use by ANTIC 4 and 5 modes. 


have to redesign them if we are to use 
them in this mode. 


Designing ANTIC 4 Characters 

Usually redesigning an alphabetic 
character to read properly in ANTIC 
4 mode requires working with one 
color at a time. Referring back to 
figure 1, use only bits in columns 0, 2, 
4, and 6 for characters with register 0 
color, and columns 1, 3, 5, and 7 for 
characters with register 1 color. If 
both bits of a pair are on, then a third 
color, from register 2, will be used. 
But with the Character Graphics 
Editor program, you won't have to 
worry about bit columns or register 
numbers. By choosing a color, either 
1, 2, or 3, the editor automatically 
plots points in the right position. If 
the letter X were redesigned, it might 
look like one of the versions il- 
lustrated in figures 4 and 5. Each 
variation produces the same charac- 
ter (except for color) in ANTIC 4. 
Notice that bit pair 0-1 on the right 
was not used in these cases; the right 
bit-pair column was left blank for 
spacing between text characters. This 
is not necessary when designing 
graphics symbols, especially when 
combining two or more characters to 
make one large character. For exam- 
ple, you could redefine the letters C, 
A, and R to be the front, midsection, 
and back of an automobile. Multiple 
colors could be incorporated for 
detail and realism. 

A fifth color can be achieved by de- 


Figure 3: ANTIC 4 mode interpretation of 
figure 2. The configuration of the bit pairs 
determines the color on the screen. 
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Have you put mi buying a color monitor TAM 


because it's too expensive? 


But, have you looked at the new TAXAN RGBvision Hale - MT a | 
color monitor? | - 
Would you be excited at a suggested retail price 

of $399.00 for the RGBvision I, and $599 for the 

RGBvision II? 


DO WE HAVE GOOD NEWS FOR YOU! 


or those low prices, you can have: 
^a Full compatibility with Apple III and IBM PC without 
inierface modules 
^m Compatible with Apple II through the TAXAN "ВСВ" card | 
^CEiRGBvision I medium resolution - 380(H) lines | | 
~H RGBvision II high resolution - 51О(Н) lines SA | 
“i Unlimited colors through linear amplifier video circuit and lé 
Colors for Apple III and IBM PC 
~E 12-inch, 909 deflection CRT display 


Can you really attord to tum all that down without looking at кыо Мини a lech ot ti 
the TAXAN RGBvision monitors? See your local dealer for a resolution al center. 2000 character 
demonstration. display. 


TSK ELECTRONICS CORPORATION 


|524 Highland Avenue 
Duarte, California 91010 


| Apple Il and Ш are trademarks of Apple Computer. Inc. 
А subsidiary of Kaga Denshi IBM PC is a trademark ої Inlernational Business Machines, Inc 
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Figure 4: Alternative configurations for bit pairs. If all the right-hand bits are on, as in 
A, the X would be the color in register 0, while the X in figure B would be the color in 


register 1, 


signing the character to have both 
bits in a bit pair on and printing the 
character as an inverse-video charac- 
ter (setting the most significant name 
| bit). The X in figure 5, for example, if 
printed inverse, would be printed in 
the register 3 color. A single on bit, 


not be affected by inverse video; only 
when both bits are on will the color 
switch with inverse printing. Using 
this technique you can have a total of 
four character colors plus the back- 
ground color, just like GRAPHICS 
modes 1 and 2. ANTIC 4 mode 


either left or right in a bit pair, will allows the use of all 128 characters at 


A unique experience for those who love a challenge . . . 


SPITFIRE SIMULATOR... 


Fly a 360 mph Spitfire fighter • Pursue and attack 3-D target 
aircraft * Eight target types (Me 109, Fw 190, etc.) е Scores 
for targets hit and successful mission completion 
• Aerobatic (loops, rolls, stalls, etc.) 
е AIRSIM-I pilots: SPITFIRE SIMULATOR 
can use AIRSIM-I scenery! 


ж... 


$40.00 
Mass. residents 

add 5% soles tax. | | 
Overseas shipping 
add $3.00. For 
Apple II or li+ with 
48 K RAM. Applesoft ROM 
or equivalent. One disk. | | 
Game paddles or joystick. — = 
See your dealer or 
contact us directly. 


Apple is o Trademark of Apple Computer, inc 
ARSM ва Trademark of Mind Systems Corporation 
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Figure 5: Inverse video character. By hav- 


ing all the bits in the bit pairs on and 
printing the character as an inverse video 
character you can obtain the color in 
register 3, 


one time, whereas GRAPHICS 1 and 
2 allow only 64 characters at a time. 

ANTIC 5 mode is another hard- 
ware-only mode, just like ANTIC 4 
except the characters are twice as tall. 
Twelve lines of ANTIC 5 mode char- 
acters will fit onto a full video display 
screen. The same redefined character 


Mind Systems 
Corporation 

~ P.O.Box 506 
hamp эп, MA 01061 
(413)586 -6463 


If your Apple is locked into the "PRINT" 
mode so much that you've taken up soli- 
taire to kill the boredom, you need a 
buffer. And if your computer is the Apple 
IL or III, the only buffer for you is The 
Bufferboard. Expandable to 64K of stor- 
age, The Bufferboard stores an instantane- 
ous bucketful of print data from your 
computer. Then it feeds the data to your 
printer at its own printing rate. Your Apple 
is set free from driving your printer and is 
ready for more data from you. 


Take your existing interface— 
and buffer it! 
Only The Bufferboard has a simple 
Interface-Docking System. No bulky boxes 
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If your prínter uses your Apple 
more than you do, 
you need The Bufferb oard. 


or expensive power supplies are needed 
because The Bufferboard fits right into 
your Apple—and docks onto your existing 
printer interface. The result is convenient 


and economical buffering of most popu- 
lar printer interfaces, including the 
Grappler + ™ interface, Epson interface, 
and Apple printer interface. Thirty sec- 
onds and a single hook-up are all you need 
to end the printer waiting game forever. 


Up to 20 fetter-size pages 
stored at a time. 
The Bufferboard comes standard with 
16K, and is expandable to 32K or 64K of 
buffering capacity with the addition of 


Circle 354 on Inquiry card. 


memory chips. This "bucket" will hold up 
to 20 pages of a print job, allowing you 
freedom to use your Apple. 


The Bafferboard— designed 

exclusively for the Apple Computer. 
Specifications: 
e Versions for Grappler + interface, Epson 
interface, Apple interface, and other popu- 
lar printer interfaces » 16K buffer standard 
* Upgradeable to 32K or 64K * Automatic 
mernory configuration * Automatic self 
test ® Includes interface docking cable. 

The Bufferboard is made by Orange 

Micro, Inc.; the same people who brought 
you the popular Grappler + printer inter- 
face. Both the Grappler + and The 
Bufferboard are now available at your 
local Apple dealer. 


Apple is a registered trademark of Apple, Inc 
Epson is a registered trademark of Epson America, Inc. 


R @ Orange Micro 


in C. 
-— E. La Palma 4G, Anaheim, CA 92806 
(714) 630-3620, TELEX: TX 183511 CSMA 


enean nd Printer; 
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Listing 2: The ANTIC 5 Display-List 
Modifier program. Characters entered оп 
the screen will be displayed twice as tall as 
normal, again making them unreadable. 


10 REH ANTIC 5 
20 GRAPHICS 0 
30 DL-PEEK(54D)4254á3PEEK (561) 

40 POKE 0143,5%84 

50 FOR I«0 TO 10 

80 POKE DL44*I,5 

70 NEXT I 

80 PORE 01417,6СІРОНЕ OL+i1B,PEEK(540)3 
POKE DL+19,PEEK(S61) 


set used in ANTIC 4 mode may be 
used for ANTIC 5 mode. The display- 
list modification is similar to that for 
ANTIC 4 mode (see listing 2). Al- 
though I have never seen ANTIC 5 
mode used in a practical program, the 
tall text characters do offer exciting 
potential. 

Listing 3 demonstrates multichar- 
acter, multicolored graphic symbols; 
the special characters аге incor- 
porated into the program in the form 
of DATA statements. The program 
displays GRAPHICS 0, ANTIC 4, 
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and ANTIC 5 modes with five colors 
of characters. Look for the inverse 
video characters (underlined) in lines 
110 and 140. 


Character Graphics Editor 

One way to design a character set is 
by hand. With lots of graph paper, 
colored pens, and imagination, you 
can design a set in an hour or so, 
Then you must convert the graphic 
data into numerical data and code it 
in a program as DATA statements. 
This isn't difficult, but it is very time 
consuming. With the Character 
Graphics Editor program, the Atari 
computer can handle all these tasks, 
except for supplying the imagination, 
so let it do the work. Type in listing 4, 
using inverse characters whenever 
you see an underlined character. Line 
140 has an Escape/Control key se- 
quence in braces that will cause a 
down arrow to appear on the screen 
during the program run. The pro- 


gram requires 13K bytes of free 
RAM (random-access read/write 
memory), 

If you've used other character 
editors before, you'll probably find 
this one different visually and opera- 
tionally. You will need to understand 
how ANTIC 4 and ANTIC 5 modes 
interpret data, as previously ех- 
plained, because you will be working 
with three colors іп a 4- by 8-dot grid. 

When you run the editor, the | 
screen will be divided into five win- 
dows, each for a different mode. The | 
top window (GRAPHICS 3) displays 
an enlarged character in two grids. 
The left grid is the working grid; the 
right grid is an 8- by 8-dot interpreta- 
tion of the left grid. Below these is the 
instruction window; watch for 
prompts and the menu here. 

Next is a mode-switchable window 
containing the entire 128-character 
set, and below that are two windows, 
ANTIC 4 mode and ANTIC 5 mode 


LEARN VISICALC 
THE EASY WAY 
USING OUR 
TEMPLATES 


First load Visicalc, then toad the Template 
disketle and key in (he numbers. You whi 
enjoy the power of Visicalc Л ПШ! 


DO YOUR: 
ESTIMATING In CONSTRUCTION Job Cost $49.95 


Tha Bullding Site = Preliminary Costs • Site Clearing. Excavation, & Fill « Foot 


DENTISTS 
CONSULTANTS 


ne HF co sen IF mos 
Омоч 


Break-Even Analysis «Cash B 


Foundation « Floor System * Super Structure + Rooting « Electrical, Plumbing, Healing Ak 
Conditioning = Brickwork * Energy Saving Materials « Interior Wall & Ceiling Finish + 
Extenor Tram = Concrete Floats, Waks. & Terrace - interior Trim » Painting, Floor Covering 
& Appliances » Gutters, Onsite Improvements & Misc. + Overhead Conimpency & Prol 


Жж ж 
AMALYSIS In FINANCE 349,95 ^ 
t « Pro-Forma P & L = Pro-Forma Balance Sheel " Ratio 


Analysis + Depreciation Tablas (5) * 4 Present Values. 
Ж ж 


NIREB Forms: (10 B — 


PROJECTIONS in REAL ESTATE 549.95 


s- CID С — Comparative lmvestment Analysis • 


Property Analysi 
CID — individual Tax Analysis “ ГІП С — Excess Depreciation “Ме! Proceeds » CID I-A 


— intemal Rate of Вет. 


Ж 4 ж 
BUDGETS for the HOME 828.85 


Personal тр! Shopng List » Mortgage & Loan - Individual Retirament Account • (AS 


Schedule A. 


EU, жин CULO 


С ПОН, ALTOS, TELEVIDEO, EPSON, АМО HAYES. 
BEATS ANY PRICE IN THIS ISSUE. 


DATA 2A5ED SOLUTIONS 


AG Сінеттенні Şî. fen Oergn, CA S00 
TECHNICAL HOTLINE 


619-272-5556 


| PAYRO 
CALL OR SEND FOR FREE COPY OF CURRENT (TIPS 


TERMS - NO COD OR TERMS - CWO ONLY 
PAYMENT - CASHIERS CK/MLO, - BANK TRANSFERS 
| ACCEPTED - ABow 20 days for personal checks 


MASTERCARD / VISA ACCEPTED 
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619-272-5874 


Future Templates — 


Retailing 


жж 
в =. Audit - Engineering + Statics ‹ МИН бегі 


Marketing Customize Templates $30 


Specify which one; Apple N 


ORDERS AND 
INQUIRIES . 


6.5% sales tax. 


CONSULTATIONS AVAILABLE 
ORDER DESK ONLY 


Circle 183 on inquiry card. 


x * * 
- TRS-80 1, 11, IH = IBM PC + Alari 400. 8004 Commodore 
Ж аж 


(714) 338-5075 


COD — Cashiers Check or Money ‘Order ату. Prepaid - -- Personal Chack Q.K. 
UPS — Add 82.50 shipping or handling, street address required. Calif. — add 


SOFTWARE MODELS 


"The Template People" 
Р.О. Box 1029 е Crestline, CA 92325 


Circle 429 on inquiry card. 


ACE 1000 COLOR 
COMPUTER! ....... +++. List $1545 
SHARP COMPUTER .......... 249 


SUPERBRAIN Il 
Double Density .............. 1894 
Quad Density ....... ........ 2274 
Super Density SO ........... . 2649 
COMPUSTARS 
TO DEALERS ....... CALL & SAVE 


Advanced Micro Digital S-100 Super- 
Quad Single Board Computer. Z8064K 
RAM, Disk Controller, 

ҚО; ool od aaa cu "an" Only 699 


ALTOS — single and multi-user 


ACS-8000-15D 4... TEZEN List 5990 
Only 4699 
ATARI 40Û .................... 289 
ШЕР жа ies svn cnn es 655 
PRINTERS 
OKIDATA B2A ........ ie, 489 
CENTRONICS 738-1 .......... 499 
IDS PRISM 80 ..,,,,.......... 743 
EPSON سو‎ eee 547 
MX-80 ....... к. ae 459 
MX-100 ,..,........... 749 
ANADEX 9501A 
Silent Scriba ............ 4-... 1345 
NEC #3510 Letter Quality ..... 1689 
C. ITOH F10 Letter Quality .... 1399 
Smith Corona TP-1 ,..... 44.... 648 
TRAXX 5'^" Add-on Drives ..... 249 


Memory Merchant 16K static ... 159 
Central Data RAM 5-100 64K ... 299 


Systems Group 
RAM S-100 64K ............... 449 
Microangelo Video Graphics .... 715 


AMERICAN SQUARE COMPUTERS is 
organizing a World Wide Association 
of Computer Dealers. Open a Store or 
Start Work Ош! of Your Home! We 
Charge NO FRANCHISE FEE! (Our 
Competilors charge a FRANCHISE FEE 
ot (rom $15,000.00 to $45,000.00.) Be a 
Winner! Let US help YOU get slarted 
MAKING MONEY by HELPING 
PEOPLE to put COMPUTERS to WORK. 


Write or Phone today. 
Which Computers are Best? ... Free 


Insured Shipping at Low Rates 


| 


TELEVIDEO 
Televideo 910+ ........ ....... 518 
Televideo 925 ............... ,. 718 
Televideo 950 ................. 899 
Televideo Computers Cali 
ADDS VIEWPOINT A-1B ....... 525 
ZENITH Z-19 Terminal ......... 649 
2-89 48K oe —— 2119 
2-90 64K DD ...... Lom 2399 
ZVM-121 ZENITH 
Green Screen monitor ......... 125 
INTERTUBE 111 
Or EMULATOR .......... e $710 
AMDEK Color Monitor .,,..... S329 
GODBOUT COMPUPRO 


Super Sixteen 8085/8088 The fastest 
8-16 bit computer! Runs 8 and 16 bit 
code! 128K Static НАМ, 6MHz CPU's 
LIST 3440 SPECIAL 2569 


New: Systems 816/A, B. and C with 
enclosure and drives. 
816/A .... List 5495 .... Only 4729 


SEATTLE pure 16 bit compuler is the 
fastest microcomputer by actual test! 
S-100, 128K Static RAM, 8 MHz 8086. 
22 slot Mainframe 


Model 42 ...... List 3785 Only $3028 
#1 as above 
bul 64K ....... List 2990 Only $2392 


(BM PC memory made by SEATTLE. 
Now with “Flash Disk' .. 192K = 697 


64K = 427 

CAFORNA COMPUTER 2210A 

babens АА" о. Only $1595 
56 UE 10, Disk controller + СРМ. 
Califorma main frame .......... 
SYSTEMS GROUP computers run 
FRIENDLY OASIS Call ....... SAVE 
QUAY COMPUTER 
Two drives + CPM ........ . 81745 
Four user MPM 208K + 
Hard Disk ............ .... 95945 
TARBELL 


5 
Empire | ӨЛІ have two 8" disk dnves. 
The | ts single sided, the I| is double 
sided 


FREE 12981 Software 

Empire! ... List 4888 ... Only 3495 
Corvus Hard Disk ........ ... SAVE 
SSM Video BAD VB3 kit ....... 361 
Spectrum Color ASM .......... 326 


que 


Call for latest prices & availability 


919-889-4577 


Circle 31 on inquiry card. 


AMERICAN 


wie ates 
соеви" s 


NORTH STAR 
ADVANTAGE 64K Green Phosphor. 
The Best Business Graphics, 2 Disks, 
Serial Pon Options CPM — Business 
рО КИЕ ................... 52894 


NORTH STAR Horizon 
Powerful North Star BASIC Free 
Superb for Business & Science 


Horizon Standard ts now HRZ-2-64K 
Quad 


Factory Assembled & Tested Only 
Horizon-2-64K-Ouad ,........ $2649 
Horizon-1-64K-QHD 5 ...,. ,.. 3795 
Horizon RAM 64K ............. 594 
Big Sale on Multi-User 

Time-Sharing ............... SAVE 
North Star Hard Disk 18Mb .... 3995 
English to Basic Translator ...... 75 
Zbasic 2 to 5 limes faster! ...... 325 
Secretary Word Processor ...... . 68 
Wordstar Word Processor ...... 278 
Floating Point Board ....... 2... 899 
Oasis ...... ———— 699 
CPM for N*-Extra leatures aye 147 
Micro Mike Software ......... CALL 
MICROSTAT .. ..... T ШЕР 
Pasesi-80 ..................... 539 
Extra Precision BASIC . ОТЕ а 49 
Northword ......,.. ee МЕ 
Infomanager .................. 329 
General Ledger ....... жаға 399 
Accounts Recewable .......... 399 
Accounts Payable ..... — ‚ 399 
ol. d ....---,--..-%ь..>>.. 399 
Order Entry ............ — 399 
PROPAG ............. sere» 1299 
DOS + BASIC 5.2 .,............ 28 


INTEGRAND main frames S-100. Many 
models to choose Irom 


Only 200 & UP 

MODEMS 
DC HAYES — S-100 ....... . $329 
POTOMAC MICRO MAGIC .... 369 
SIGNALMAN ............. cree OF 
CAT NOVATION .............. 159 
a dd lee eee 215 


Factory Guarantees 


SQUARE | | 
4167 Kivett Dr. ” Jamestown М.С. 27282 


MICRO DECISION 
‘A DEAL YOU CANT REFUSE” 


64K RAM, 280. АМН?. 2 Serial Ports, 


Disk Controller FREE SOFTWARE. 
CPM — Microsoft BASIC — BaZic 
—Wordstar — Calcstar — Spellstar 


List Only 
with 15%" Disk ., 51195 ... $ 999 
wih2 54” Disks . 1545 .... 1299 


DECISION | 


“The [BM-360 on the Z-80 & S-100 BUS!" 


Sixteen Programs running simulan- 
eously! Free CPM, Microsoft BASIC. 
and WORDSTAR with comptele system! 


DECISION 1 « 65K Static + 


B" Disks DMA ..............-. 3403 
DECISION 1 + 65K Static · 
2 ЭЙЕ ................. 2795 
DECISION 1 > 65K Static > 
5" Disk + 5 Mb Hard Disk ..... 4235 


DECISION 1- 2user 256K Static + 

5" Disk * 5 Mb Hard Disk + 

NICRONIK ................. . 9830 

DECISION 1 — 2-80 + I/O + 65K 1915 

DECISION 1 — Rackmount • 20 Mb 

HD-8"DRV ..,......... Reg. 6235 
Inventory Sale 5415 


MORROW Hard Disks 
up to 26 MEGABYTES 
е ..............-.. 


DMA-MS ............... Reg. 1775 

— Sale 1400 
DMA-M10 ,.... raser cO 
DMA-M16 tetanceau]iMde are d 2795 


MORROW 8" Disk 
Discus 2D * CPM 600K .. Only $834 
Discus 2 + 2 + CPM 1.2 Mb x" 
Add Drives 20 - 599 252 
Discus 2D dual - CPM ... Only 1384 
Free Microsoft BASIC from MORR Ow 
wiih Discus system or hard disk 


FAST FIGURE — Mast powerful 
spread sheet 5'."orB&" ,,..... . 99 


Wordstar ................... 278 
All MicroPro Soltware for IBM, Apple. 
North Star, Morrow, ete. SAVE! CALL 


We Beat Prices 


COMPUTERS 


919-883-1105 
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ATARI GRAPHICS 


respectively, that will show actual- 
size samples of your design singular- 
ly, in inverse video, and in a multiple 
string. Plug a joystick into port 1, 
and you're ready to design. 


Using the Editor 

The character set initially loaded is 
the Atari standard set. The first char- 
acter displayed, the letter À, doesn't 
look like a letter at all. Press C for 
clear. Your joystick movements will 
reposition the red cursor, Press the 
Fire button and a yellow dot will be 
plotted behind the cursor. (1 know 
you'll want to move the cursor just to 
see if the dot is really there.) Press the 
button again and the dot will be 
erased. Select a color by pressing 1, 2, 
or 3. Atari's default colors (1 equals 
orange, 2 equals light green, and 3 
equals blue) will be used for now. If 
you plot blue dots in the top window, 
the character's inverse color will be 
color 4, red. Using the SETCOLOR 
command, you can choose any char- 
acter and background colors you 
wish in your own programs. 

Press E to edit a different character. 
The Escape key, normally required to 
display some characters, isn't needed, 
The down arrow, for example, is dis- 
played by pressing the Control and = 
keys simultaneously, 

To save your character set as a data 
file, press S and enter a filename (cas- 
| sette users should enter C: as a file- 
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name). Load a previously saved data 
file by pressing L and entering a file- 
name. Pressing the Select key alters 
the display list so that the entire char- 
acter set in the third window switches 
from GRAPHICS 0 to ANTIC 4 
mode. Test any letter or character 
combination by pressing T and the in- 
verse (Atari logo) key, if you wish. 

Now that you have the tool to 
make a proper character set, put it to 
use in a practical program of your 
own. Type in either listing 1 for an 
ANTIC 4 screen or listing 2 for 
ANTIC 5. Add the following lines 
and you will be able to load and use 
your newly created graphics charac- 
ter set: 


10 RAMTOP = РЕЕК(106): 
POKE 106,RAMTOP-8: 
CHBASE=RAMTOP +4 

20 OPEN #1,4,0, “filename”: 
REM change filename to 
the one you used. 

200 FOR 1=0 TO 1023: 
GET #1,D: 

POKE CHBASE:256 +I, D: 
NEXT I 
210 POKE 756, CHBASE 


Special Features 

The Character Graphics Editor pro- 
gram uses several features that greatly 
enhance the program execution speed 


% 


ас е 


n" ^ 
Man 6? 
on 990 


Circle 3 on Inquiry card. 


and could be used in your own BASIC 


ксб" one 


programs. A machine-language dis- 
play-list interrupt (DLI) service routine 
is loaded into page 6 of the computer's 
memory at initialization. It allows the 
use of the standard character set in 
the menu window while displaying 
custom characters in the lower half of 
the screen display. The service routine 
is called 60 times per second by the 
DLI instruction located in the modified | 
display list. Without this feature the 
menu would be unreadable. 

A second machine-language rou- 
tine, only 6 bytes long, saves and 
loads the character set in a fraction of 
the time it would take if the program 
used PUT and GET commands in 
loops. It too is located in page 6 and is 
initiated by a USR call. 

String manipulations are used to 
transfer the standard character set 
from ROM to RAM, where it can be 
altered. String manipulations are also 
used to transfer a string containing 
zeros into screen memory, thus clear- 
ing displays with machine-language | 
speed. 

Player-missile graphics, an ex- 
tremely powerful feature of the Atari 
computers, is used for the cursor and | 
the two grid patterns of the Character 
Graphics Editor screen display. The 
cursor is moved via another string 
manipulation that is so fast that a 
delay loop was necessary to slow it 
down to a usable speed. 

If you need some ideas to get you 


oot 


Circle 480 on inquiry card. emp 


Verbatim Datalife™ flexible 
disks now come in a bold, 
new storage box. But more 
important, they now come to 


you with a five year warranty? 


We can give you a war- 
ranty this long because we're 
confident the way we make 
Datalife disks will make 
them perform better, last 
even longer. 

All of our Datalife disks 
feature seven data-shielding 
advances for greater disk 
durability, longer data life. 
To protect your data from 
head-to-disk abrasion. To 
shield your data against loss 
due to environmental condi- 
tions. To insure a longer 
lifetime of trouble-free data 


recording, storage and 
retrieval. 

Every Datalife disk is 
extensively tested under the 
most extreme conditions. 
Critically-certified to be 100% 
error-free. Assuring you an 
added margin of perfor- 
mance, no matter what the 
operating conditions. 

And we back it up with 
a five year манаа. ive 
times longer than the in- 
dusiry standard. Because 
Verbatim is the standard 
of excellence. 

For flexible disks you 
can depend оп-а lot longer 
-call (600) 538-1793. 

In California, or outside 
the U.S. call (408) 737-7771 


collect for the name of your 
Verbatim dealer. 

If you want longer data 
life, keep all your data on 
Verbatim Datalife. Our name 
is the promise. Our warranty 
is the proof. 


| юма» 


Verbatim. E 


Heres the mostexciting part of 


Verbatims new packaging. 


ATARI GRAPHICS 


started using ANTIC 4 ог ANTIC 5, 
try to design a character set to graph 
molecular structures, a set of archi- 
tectural symbols used in house-plan 
designs, or maybe a set of terrain 
symbols for a board game. The 
Character Graphics Editor can open 
two new modes for you, so let your 
creativity flow. W 


Listing 3: The Demo program demon- 
strates the GRAPHICS 0, ANTIC 4, and 
ANTIC 5 modes with multicharacter, 
multicolored graphics symbols. 


5 REM ANTIC 4 B 5 Denn Program 

10 GOGUB 1000 

20 DIM ORCHI*(32,0RGCH2*(3? 

30 GRAPHICS 8 

АП БЕТСО 06 0,4,5 T7 SETCOLOR 2,0,14:5ЕТС 
s 1,8,A418ETCDOLOK 3,14,12!SETGOLDR 4 
20,10 

50 ОЕ =РЕСЕК (560 )+2546aPEEK C551? 

40 РОНЕ DL *3,48 

70 FOR 120 TO AIPOKE DL*I*6,4:NEXT T 

80 FOR I=ağ TO SIPOKE DL*I415,5;NEXT I 

90 POKE DL424,455:PQKE DL*25,PEEMK (54033 

FOKE DL+2é6,PEEK(S61) 

100 POKE 754, CADRA 254 

110 ORCH1$x"ab “{DRCH2$s"cq " 

120 FUR R»0 TO 3:FOUR Із? TO 1137 ОКЕН 

*;:NEXT Ti? "IFOR Т=П TO 1147 (IRCH2€$4 
ІМЕХТ ГИ? ""iNEXT К 

130 POSITION 6,827 CHR5*(27)? }CHRS( 28>?" 
THIS 16 ANTIC 4 MODE “FCHRO(Z79 1 CHRS¢ 
281 

140 POSITION 16,111? "esaegffff":PDSI 

TION 16,121? “чаочваая" 

158 FOSITION 8,141? CHR$(272:CHR$(62H1; 
^ THIS 15 ANTIC 5 MODE "j;CHR$(27);CHR4 
(2а) 

140 END 

1000 PORE 104,PEEK 6¢t04)-S!GRAFHICS DIE 
RINT "Transferring characters fron КОМ 
te RAM ізі” 

1010 СГАПНв2ЗАЖІРЕЕК(106) 41) 

1020 FOR Тай TO 1023:FOKE БАБКЕ +І, ГЁЕНЇ 


5734*53*IiNEXT I 
1030 2 1? “Redefining 7 characters ,. , 


„ 


. 1 
1040 FOR Та) TO 55:КЕАПр X FOKE 774+CAD 
R+I,¥IWEXT І 

1050 DATA 3,43, 247 ,255,255,61,223,41 
1040 VATA 240,124, 252,223,253 ,255,2572, 
241 
1070 
1980 
1090 
8 
1100 
1110 
1120 


3,3,3,15,63,0,й,0 
192,192,192,24й,25852,0,0,0 
0,1706,1B7,170,1B7,170,187,17 


DATA 
DATA 
DATA 


PATA 0,85,255,B5,225,85,2955,85 
DATA 255,85,255,82,255,85,255,HS5 
RETURN 


Listing 4: The Character Graphics Editor 
program. [t allows you to design your 
own character set of graphics for use in 


the ANTIC 4 and 5 modes. 
18 REM R GRAP DITOR 
20 БЕН «C? ht 1982 T il 


50 DIM A$11,D€ CAT  CLEAR29C1»? ,ZERDS$ (17 
j,CLEAR1$(O),CLEARASCOLH,FILES £132 ,A(07,B 

) 

49 GOTO 1804 

80 SOUND 8,Y/2*100-X/5,10,4:!FOQR Dx1 TO 
B NEXT D:gOUND D,0,D, 0: RETUEN 


100 КЕМ MENU 

110 GOUSUB 1В01РОСІТІОН 1,0 

20 7? “Edit Load Set C 
lear" 

130 ? "Calor 1,2,0r 3 Save Set T 
est м 


440 7 "SELECT CESC-ESC-ESC-CTRL-=3no0d 

eXESC-ESC-ESC-CTRL-22 a CHOOSE 
ONE x"tiRETURN 

180 CLEARZ$=ZERO$( 1,126) TRE TURN 

200 КЕН TAT 

210 POKE 87,3:РОКЕ ВӨ, РЕЕК 0 +4) SPOKE 

99 ,PEEK(DL*S ) 3RETURN 

220 PORE 82,1!POKC 87,0!POKF B8,HDME*1 
50-INT((HQME*100?/256)13256:PUHE OP, INT 
i (HOME+100)/254) RETURN 

230 PORE 82,4:РПКЕ B7,0:PDKE 8B,HO0ME*2 

20-INT(CHOHE«*228)/256? к252:РОКЕ BV, INT 
i (HOHE*220)/256) RETURN 

240 POKE 902,2:PDKE B7,0%POKE BHB,HORME*3 

Bü-INTCCHOHE«3B802/256)x256;FÜKE BF, INT 
{ CHOHE+380 9/2546) t RETURN 

250 POKE 82,2:РОКЕ В7,0:РОНЕ @6,HOME+4 

60 --ІМТСЕНОМЕ +440) /25^?*25651POHE 89, INT 


( LHOHE £460? /256) RETURN 

300 КЕН 

310 GOSUB Z2103F2x/4:5G2(¥-20)/4tLOCATE 
8%Ғ,6ж1,4:500М0 0,20+G-F,10,2!COLOR Ся 
CAn0) РОТ B*F,C91:PLOT FAF, С 

320 IF Гғі THEN FLOT 28+ ,С+1: СОСОК 05 
FLOT 274Ғ,б%1:4(б,Ғж1з-ІМТІі2еі6-Ғіғ0,1 
› 


330 IF C=2 THEN PLOT 27+F,G+1fCOLOR 01 
PLOT 2B4F,G*11ACG, F)zINT(O2^U7 -F2*Db.1) 
340 IF С=З THEM PLOT 274F,G*1:PLOT 26+ 
F,G*1:1ACGIFO)eINTO2^U[7-F)*0, 12 Z ACG Fei) 
ziNT(OZ^t&-F240.1) 

350 IF А>0 THEM А/Б,ҒЭс 0 АЯС,ҒғеізғӘ 
360 ACC,B)203FDR рай TO 7:А40,В?чй (6,8 
PPA LG, OI NEXT р: РОКЕ CHBASE*CHR88*G,A( 
с. 8) 

370 SOUND 0,0,0, 0:COSUB 220: RETURN 

400 REM EDIT 

410 GOSUB 180:605UH 440 

420 POSITIUM 10,127 "- Select characte 
p eni 

440 GET #3,CHR:GOSUB Z0D:GOSUB Z20:RET 

uki 

170 FOR A=0 TO ?ІРОКЕ CHBASE+CHR30+Å; Û 
(NEXT A 

480 CLEARIS$=<ZERO8( 1,100} 

AFN FOR А=0 TO FFOR Ей TO 8:Aé(4,B)>-9 
{МЕХТ B NENT ATRETURN 

200 REM PLOT CHARACTER 

510 POSITION 4,037 "Use joystick to ғо 

ма cursor." POSITION В,1:? "Press FIRE 
tn plot point.” 

520 POSITION 14,227 "(M for НЕМИ)" 
eJd GUSUB 240:РО5ТТІСОМ 11,1:7 CHRS(27) 
;CHRSC( CHRIS POSITION 18,12? CHRE(C27»):CH 
R3% (CHR+128) POSITION 25,1 

540 FOR ӛсі TÖ 537 CHRO(27) CHR CHR} 
NEXT Ai? $GOSUB 250 

550 POSITION 11,157 CHRE(27) $ CHRSLEHRÓ 
POSITION 18,127 CHR¢(27};CHRS¢(CHR+128 
I POSITION 25,1 

550 FOR Аш0 TO 537 CHR*¢27) {CHREC( CHRIS? 
;SNEXY AIGOSUB 2.0 IF CHR>127 THEN CHR» 
СНК- 128 

970 IF CHR»127?7 THEN CHRsCHR-128 

580 IF CHR>31 AMO CHR<?4 THEN CHRE£CHR- 

32:G0TO 6840 

5970 IF CHR«32 THEN CHR<CHR+44 

400 ReCHBASE*CHRXBiFOUR А-0 TO 7:02PEEH 
(К-А):райғі 

810 Ғзэ0:2ТІҒ р>127 THEM D-D-128:FzF*1:C0Q 

LOR ZIPLOT 27,8:PLOT 8,BIPLOT 9,B:A(f, 
07=128:А(А, 8) =А(А, 8) *ACA,D) 


Listing 4 continued on page 179 


ENHANCE YOUR COLOR COMPUTER WITH THESE GREAT PRODUCTS! 


МАСНО-ВОс DISK BASED EDITOR/ASSEMBLER 
Thus 15 a powerful macro assembler screen oriented editor and machine language 
monilo ti features toca! labels, conditional assembly. pnnter formating апо cross 
reference listings Assemble multiple lies Program comes on Radio Shack 
compalible disk with exlensive documentation. Price: $99.95 


MICROTEXT COMMUNICATIONS 


Make your computer an intelligent printing terminat with althne storage! Use 
Microlext far timestannmg inletachons, printing whal 15 received as i| 15 received 
and saving (ext lo cassatie, and more! Price: $59.95 


PIBOC PARALLEL PRINTER INTERFACE 


Use a parallel printer with your Color Computer! Serial-Parallel converter plugs into 
the senal рой and allows use of Centromcs-compatibie printers. You supply the 


prımer cable Price: $69.95 


Price: 5109.95 


Price: $89. 


memor 
Price: (49,45 


THE MICRO WORKS COLOR FORTH 
Color РОТІ s gaser to learn than assembly language. executes in less time (han 
Basc anti is faster to program in than Basic. Rompar 
manual containing glossary of sysiem-specitic wards, full standard FIG glossary 
and complele source А fascinaling language designed lor the Color Computer! 


к comes wilh 112-раре 


SDS-80C SOFTWARE DEVELOPMENT SYSTEM 
5D5-80C 6 а Roinpack containing a complete edilar assembler апа monitor. lf 
allows Ihe usar to wile. assemble and debug assembly language programs with 
no reloading abject palching or other hassles Supports fult 6809 instruction set 

95 


ВОС DISASSEMBLER 


Runs an the Colo Computer and generates your own source listing of the Basic 
nferpreler ROM — Documentation includes uselul ROM entry points, complete 
map. 140 hardware delats and more Сэѕѕейе requires 16K syslem 


GAMES: Star Blaster ж Рас Altack ж Berserk « Cave Hunter ж Slarlite ж Asito Blast « Starship Chameleon ж 
Adventure Black Sanctum ж Afventura Calixto island w 


"IGRO 
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Also Available: Machine Language Momar 


Books 
París and Services 


Circle 308 on inquiry card, 


Memory Upgrade Kils 
Call ти write lor more information 


WO RUSS PO. BOX 1110 DELMAR, СА 92014 619-942-2400 


Calilorma Residents add 6% Tax 
Master Charge/Visa and 
COD Accepted 


PKASO Interfaces 
come complete 
with Coble, 
Instructional 
Diskette and 
Comprehensive 
мапџаі. 


The PKASO family makes you и 
and your Apple ІІ or Apple /// NEW! 
a master of text and graphics. ЧАШ 


from tying up your computer. 


Ш 8K to АК Bytes of 


PKASO makes it easy to use the features of your Memory. 
printer—select character sizes, vary line spacing, Ш Micropressor controlled. 
even print in colors. Simple PKASO commands Ш Compression! Increases 
make these features usable trom the keyboard or а capacity to millions. 


program. @ Clear buffer and select 
modes easily. 
PKASO also adds features to your system. Press a 
few keys апа get а snapshot "dump" of the image 
you see on the screen—text or graphics. Add new 
characters and symbols that you couldn't print 
before, using our SuperFont "system. Add our 
new PipeLine ™ printing buffer and your printer 
can take its time while you and your Apple move 
on to the next task. The Pipeline is a modular add- 
on to the standard PKASO board. 


The PKASO interface is designed for Apple Il and 
Apple /// in all the popular configurations. It prints 
in full color on the IDS Prism Printer, and in striking 
black on C. Itoh, Centronics, Epson, IDS, NEC, and 
Okidata matrix printers. 


Interactive Structures Inc. 

146 Montgomery Avenue 

Bala Cynwyd, PA 19004 
Circle 242 on inquiry card. Telephone: (215) 667-1 743 


Everyone knows that the 
IBM Personal Computer™ does a ter- 
гіс job of storing and manipulating 
facts and figures. Unfortunately, 
drawing conclusions from this infor- 
mation requires printed reports often 
running into the thousands of 
numbers. Now, however, you can use 
FAST GRAPHS" to replace all those 
numbers with one simple to unders- 
tand, pleasing to the eye, graphic 
report. 


FAST GRAPHS js the 
most recent addition to Innovative 
Software's EXECUTIVE SERIES: It 
converts the numbers from Visicalc" 
DIF" files, manual entry, or our 
EXECUTIVE SERIES packages, 
including LM? Ill into “graphic 
reports” Graphic reports may be 
viewed on your color monitor or sent 
to any popular graphics printer or 
plotter. A graphic report can have 
scatter or line charts, pie charts, and 
two or three-dimensional bar charts, 
etc., all of which may be customized 
by the full graphic editor. This same 
editor may also be used to paint and 
draw characters or shapes to be 
overlayed on a graph. 


If your meetings seem to be 
"bored meetings" rather than Board 
Meetings, then FAST GRAPHS is 
for you. FAST GRAPHS" turns dull, 
boring, printed reports into exciting, 
colorful “graphic reports” Visit your 
local IBM dealer today for more in- 
formation about FAST GRAPHS "and 
our other products. Or give us a call. 
Either way, you'll be drawing colorful 
conclusions in no time. 


innovative Software 


9300 W. 110ch St., Suite 380 
Overland Park, KS 66210 
913/383-1089 

Telex 209542 


Circle 232 on inquiry card. 


ATARI GRAPHICS 


Listing 4 continued: 


420 IF 0263 THEN DeD-641FsF*1:COLOR 12 
FLT ZB, E FLOT §,B:FLOT F,8!:AtA, 13924643 
ACA, В) АГА, 8) +АСА, 1? 

630 IF Ғ>1 THEM COLOR 3:PLDT 27,8:PLOT 
ZB,BIPLDT &6,B¢PLOT 2,6 

640 Ғзәй:ТҒ 0231 THEN D30-32:F-F*1:COLD 
К 2TFLOT 29, БІРІОТ 10,БІРІПТ 11,8SACA, 
FIPSZTACA, 85 =А(А, 8) +АСА, 2) 

650 IF 0515 THEN D-D-146:FsF*13COLOR 1; 
PLOT 30,6 PLOT 10,BiFLOT 11,БІй(й; 39-1 
ótAtA, 0) -ACA,90) *ACA,3) 

660 IF F>1 THEN COLOR 3:PLOT 29, БІРІ ОТ 
J0,E:FLOT 10,E:PLOT 11,Е 

670 F-0ilF 0»7 THEM DeD-80:FsF«1:COLOR 
21PLUT 31,B:FLOT 12,B:PLOT 13,EtAtA, 4» 

2B: ACA,B)-ALA,0) IALA, A) 

660 IF D»3 THEN Ds-D-32FwF*11COLOR 1;PL 

DT 32,БІРІ 0Т 12,8:FLOT 13,B:ACA 53292 
(А,В) 2ALA,82) «ACA, S? 

&90 IF F»1 THEN COLOR J FLOT 31,8:FLOT 

zB FLOT 12,BiFLOT 13,6 

700 F*0:IF Dz] THEN D«D-2:FszF«1: COLOR 

2:1FPLOT 33,E:FLOT 14,БІРІОТ 15,B:!A^th^,6) 

22f1A456,8) ACA, BO) «ACA, G? 

710 IF 00) THEN F=F+1 COLOR AtPLOT 34, 

ESFLOT 14,B8:PLOT 2,63 A(A,7 ALT ACA, 8) = 

ACA, BI+ht Ae?) 

720 IF F1 THEN COLOR 3:PLOT ЭЗ,БІРІ ОТ 
34,83PLOT 14,63PL07T 15,6 

730 NEXT AtGOSUB 220; RETURN 

800 КЕМ TEST CHARACTERS 

810 GOSUB 180: РОБІТІОМ 5,02? “Your tup 

ed characters" :PÜSITIOUN 7,137 “will ap 

pear below. NORMAL” 

B20 FOSITION 2,237 "- Press 

or аггы ="; 

830 р=1:РОКЕ 784,2151ГІЕЯКйФе?ЕКП6%:Г05 


RETURN f 


| UB ляво 


B40 IF FEEHKC7ZA5"256255 THEN B40 

B50 IF РЕЕК(26543е37 OR РЕЕК(78649е143 T 
HEN 900 

840 GET &3,CHR:IF CHR=155 THEN GCOSUB 4 
BOICLEARSS$=ZERDSICOSUE 220:РПКЕ 474,03 
RETURN 

B70 COSUE 240: POSITION 0,1:7 CHR$(27); 
CHROC CHR} IGOSUB 250:FO0SITION D,1:?7 CHR 
$¢27) ;CHRS (CHR 

880 D-D*1:IF O>38 THEN D-1 

890 FOKE 784,255%6070 840 

900 FOKE 4594, 128Ж(РЕЕК‹ 694) 0) ҒОКЕ 53 
279,0: 860508 220 

910 IF PEEK(494)2128 THEN РОБІТІОН 29, 
11? " ІММЕКБЕ " 

92) IF ҒЕЕК (594) я0 THEN FOSITIUM 29,1: 
* " NORMAL °" 

930 FORE 744, 299: СОТО 840 

1000 КЕН бА! H Т 

1010 GOSUE 1080:ТКАР 11400ҒЕҢ 41,4,2, 
FILES:FDKE B50,7:GOSUB 1120: RETURN 
1000 POKE 752,9:G05UE Z70;GOSUB 180:PÜ0 
SITION 1,0:? "Enter FILENAME. (e.g. DI 
«ЕПЕМАНЕ.5ЕТ)” 

1090 FOSITION 11,1:IWFLUY FILES:IPOKE 75 
2, LiGQSUE 180! КЕТСЕМ 

1100 КЕН H R 

1110 GOSUE 10980: TRAP 1140 0FEN $1,B,0, 
FILES$:POKE 090,11! 60508 1120: RETURN 
1120 POKE 8З2,0:РОКЕ 853,CHEASE/254:F0 
KE 854, :РОКЕ 857,4¢POKE 754, CHEASE/25 
étAsUSRK(1555}) 

1130 CLOSE #1: TRAP 40000: РОКЕ %4288,19 
21FÜHE 756,224! RETURN 

1140 EDSUB ІНОІРОБІТІПНМ 1,1!7 LCHR$(253 
J$ "Bad connection or inproper filenga 
p-"iFDR OF1 ТО ӨШІН НЕХТ OLGOTO 1130 
1200 REM JOYSTICK 

1210 ASsSTICKOD?!BESTRIGtD) 

1270 IF А=7 THEN XsX«BiIF X224 THEN X= 
0 

“i IF Av11 THEN X-X-8:1F Х<0 THEN Ха 
- 

ы, IF A214 THEM YsY-411F Y«20 THEN Y 
1250 IF ala THEN Y"«Y*4:IF Ү>48 THEM Y 
z 

Uc. POKE 53251,Х%54:й446е0%(81-Ү,В81-Үғ1 
1278 IF B-1 AND А<>18 THEN GOSUE B0 
1280 IF FEEK(7464)<>255 THEM GOSUB 1400 
1290 IF РЕЕК (53279325 THEN FOR DsD TD 


J POKE DL*D*19,49»(tPEEHCQODL*D*1922722)? *2x( 
FPEERCDL*D*19»224»2:NEXT D 

1300 If B=0 THEN GOSUE 300 

1310 GOTO 1200 

1400 REM KEYBOARD CHECK 

14180 GOSUB 220%;БЕТ %З,КЕҮ ТЕ KEY¥=74 TH 
ЕМ GOSUB 1000160508 1060 

mee IF KEY=83 THEN GDSUB 1100;6GOSUB8 1 
20 

1130 IF KEY=49 THEN GOSUB 400 

1490 IF KEY=47 THEN GOSUB 470 

1490 IF KEY=84 THEN COSUB 86003GD05UP 10 
D 

14650 IF KEY=77 DK KEY=32 THEN GOSUE 10 
0 

19170 IF KEY=99 THEN С=1 

1480 IF KEY=50 THEN С=2 

1490 IF КЕҮш51 THEN С=З 

1500 FOKE 744,255: RETURN 

1500 КЕН INITILIZATION 

1610 КАНТОР-РЕЕКІ106)-12:РОКЕ 87,RAMTO 
F FOKE ВВ,0:?7 CHRE(125)°C=LICHRSAS ПРЕ 
N $3,45,0,"KI" 

1820 PORE 10456,RAMTOF! CHEBASE* (RAHTOP «B» 
A255: FMEASES(QRAMTOP*4»2xXZ56i1 GRAFHICS 0: 
FUKE 710,176 

16430 FORE 2903,CHEASE/256t:PFDSITIOM 7,3: 
* “ INITIALIZING PROGRAM'S IGOSUB 490 
16910 FOR àzü TO 24:READ E:POKE 1534+A, 
EIiNEXT ASPOKE 6512,0:РОКЕ 513,6 

1650 УТ=РЕЕК (1347) *2565xPEERC135) t ATzPEE 
Kt{190)>4254ePEEK C141) 

1660 XcCHBASE-AT:Y2557344-AT:GOSUE 1000 
1470 PORE UT«2,XZIFDKE УТ+З,Х1ЇРОКЕ VT 
*4,1:PFÜKE УТж5,4ІРШКЕ VT*5,1:FDHE VT+7 


‚А 

1680 FOKE JTT10,YZ2iPOüKE UT*11,Y1:PÜKE 
VT*12,1:POHE UT*13,4:POHE 9Тж14,1:ҒПКЕ 
UT*15,*41A920* 

1690 XsPMBASE*B96-ATITzPMBASE-ATtGOUSUE 
1BOUSPOKE UT«Z,X2:FOKE VT*3,X11!POKE V 
T*10,Y21PO0KE VT*11,Y1 

1700 XSPEEK(CBB)428562PECEHKCBS ) + 1 G0-ATI Y= 

RAMTOPS2S4-ATICOSUB 1800:РОКЕ UT*«1B,X2 
SPOKE VT*19,X11POKE VT*ZÓ,Y2 

1730 PORE UT*27,T1iXeFEEK(BB) +254 ЕРЕЕК 
(B7I-ATIGOSUG 18Q00:POKE UT4*34,X2:POKE 

VT4353,X1 

1720 Х=РЕЕК 68) 258 АРЕКЕК( 89) +3890 - АТ: GO 
SUR 1B00:POKE UT«32,X21FÜKE UT*43,X1 
1730 FOR A=4 TO 44 STEF 8:FOR &=0 TO 3 
TREAD ОРОКЕ VT*A*B,DiNEXT BINEXT AIGO 
TO 2000 

1800 X1-INT(OX/2562 1 X 229INTCX-(2569X1))01 
Y1eINTCY/ 258) 1Y29INTUT- (2559 Y 1 2 3 TRETUR 
N 

20u0 REM LE GRAF 

2010 FOKE 5$4279,PMEbASE/^/2565 

2070 FOR D-53248 TO 532552КЕАр ХІРПКЕ 

D,Xi1NEXT DIFOR D»53254á TO 5325B:POKE D 
1:НЕХТ DiFOKE 53259,3:Хч0 

2030 FOR Aal ТП 754 STEP 128:FDR D«20 
TO 52 STEP 4:РОКЕ FMBASE*312*A5*D,211HE 

XT DiNEXT A 

2040 FOR р= 22 TO 50 STEF 4:FÜükE FMEASE 

*dBd4«0,05:MEXT GiPOKE 423,17 

208) Y22D:FOR Q20 TO ЗІРЙКЕ PMBASE+D+Y¥ 
%678,З3ІМЕХТ D:iFOUR Gel TO З:РПКЕ PHMEASE 

*D«80,3:NEXT D 

2200 KEM ESTABLISH DISPLAY SEREEN 

2210 GRAPHICS 01POHE 752,1:РОКЕ 711,68 
TOL =РЕЕК (54979425 42FPEEK (541) 3HOHEESPEEK( 

OL*42*2S8óxXFEEKCDL* S32 POKE DL*3,72 

2240 FOR OsD TO B:POÜRE OL*D*4,G8!NEXT D 
SPOKE DL*18,144:POKE DL«23,4:PDKE DL+2 

4,4:РОҚЕ DL*75,5:PUHKE DL+24,5 

2230 POKE DL«27,85:PO0ME DL*Z7B,FEEK(540 
SPOKE DL*29,PEEHSAT1D0:FOKE S4ZHA,192 

2240 GOSUE 230:POSITIOM 4,D:iFDR F=0 TO 
3iFDR бед TO 31:?* CHRS4Z7 2 2CHR$GD«22x& 

F?;IMEXT Di? NEXT F 

2250 FOKE 959,445:FÜ0KE $23277,3:!GUÜSUE 53 

01:60506 2203GOSUB 100:FOR рер TO 2!FOK 

E 7/04«D,5:NEXT DiPOKE 707,68:GOTO 1200 

24080 DATA 72,138,72,152,72,14645,7203,141 
£10,212,141,92,212,104,15B,104,17U,1104, 

84,104,162,18,78,84,2268 

2410 DATA 128,0,128,0,128,1,128,1,120, 

0,120,0,150,0,150,0,100,0,100,0,1450,0, 

160,1 

2420 DATA 149,151,173,556,983,91,97,107 


Circle 260 on inquiry card. 


DATA PLOTTING 
SOFTWARE 
FOR 
MICROS 


21 Programs 
Fully Documented, Copyable 
BASIC Listings 
Apple 11 and IBMpc 


PIE CHARTS * BAR CHARTS 
STOCK MARKET CHARTS 
3D SURFACES * HISTOGRAMS 
LOG PLOTS * CURVE FITTING 
REGRESSION ANALYSIS 
DATA MANAGEMENT 
STATISTICAL ANALYSIS 
TEXT ON GRAPHICS 


All programs listed in Applesoft BASIC in a 
248 pg book with thgory, equations, full ex- 
planation of how they work. Modular and 
menu driven. Use as із, modify and combine 
for your own applications, or use as building 
blocks to devalop your own programs. Op- 
tional 5%" disks ol listings availble for Apple 
t+ DOS3.3 48K and IBMpc DOS1.1 48K. 
This is your best buy in data plotting software! 
Book: $28.50 Disk: $19.95 


ALSO AVAILABLE 
Graphic Software for Micros:a setf-teaching guide 
to writing 2D and 3D graphics software-61 
programs-"..?he best book available on 
micro graphics.. "Creativa Computing 2/82. 
Hook: $21.95 Disk: 519.95 


Engineering Software for Micros: 25 programs 
for CAD, Fourier analysis, optimization, etc. 
Book: $28.50 Disk: $19.95 


Structural Analaysis Software for Micros: 14 
ргодгатв-20,30 trusses, frames А more. 
Book: $39.95 Disk: $24.95 


KERN PUBLICATIONS 


Send check, manay order, VISA/MASTERCARD no with 
exp date to 190 Duck Hill Ad, РО Box 1029. Duxbury, 
МА 02332. Add $2 per book posiege іп US, $3 UPS, 
$4 Canada, 512 alr Europe and Central America, $18 
elgewhere. Specify Apple or IBM with diax ordera. 


For faster delivery call (617)934-0445 
December 1982 © BYTE Publications Inc 179 


NEC 8023 
Outstanding Graphics, Print 
Quality & Performance 


144 x 160 dots/inch « Proportional Spacing 
* Lower case descenders е» М x 9 dat matrix 
е B character sizes * 5 unique alphabets 

e Greek character set » Graphic symbols 

e 100 CPS print speed * Bi-directional logic- 
seeking • Adjustable tractors • Single-sheet 
friction feed * Vertical & horizontal tabbing 
Dot Matrix.......... List $795 94,21 


m - — 


Daisy Wheel Printer For Under $900 


Letter quality « Standard serial or parallel data 
interface * Drop-in ribbon • 144 WPM + Various 
fonts available - Loads f like typewriter • 
Handles single sheets tor forms 


Smith Corona TP-1 ..... List $895. 9424 


ех Silent Scrib 


“Тһе Quiet Serial Matrix 
impact Printer 


hics = 


Up to 200 CPS a Dot addressable 
е Switch 


Parallel and serial interfaces standa 
selectable protocol е Cartri 


* Correspondence quality print 
Anadex DP-9500A. .... List $1,725 


Anadex WP-6000 ..... Lisi 53.250 udi 


Әде ribbon * Foreign 
character sets e Underiining е 1.5K to 3.5K buffer 


>.х.. Liat $1,845 № ^ч | 


| EU ј Te | 
P | 4 
1 ^ 


19 1-7 44 ism 8 
Affordable Color, Spee 


Dot Resolution Graphics e 8-wire staggered 
printhead е Lowercase decenders 

• 200 CPS * Bi-directional, logic-seaking 

= В character sizes * 80-132 columns 

« Proportional spacing * Optional Color 

* Text justification 


Prism 80 ...... Base List $1,299 e 
Prism 132...... Base List $1,499 Y 
High-Quality Printers 


at a Low Price. 


Epson MXBOFT ......List $745 @ ы 
Epson МХ-100 .......ListS995 UG 


1! = b m 4 Ча 
L | E а 594371 ile hs Й Vics 


! 8 


Price, Performance & Reliability 


be = 
910.......List $699 
925.......List 
950.......List $1195 


all 


$995 me 


Red Baron. Home of the Nation's 


3 = 7 5 1 
— E € Lewitt ған 


hi T ӘРӘРЕБЕКЕРРЕН, < 
M i 9 
50 


Daisy Wheel Quality Leader 


High speed, letter quality • 55/33 CPS 

¢ Typewriter quality * Bi-directional printing 
& proportional spacing « Quiet * OCR quality 
print * Hi-res plotting/graphing * Quick change 
ribbon е Optional cut-sheet feeder, horizontal 
or bidirectional tractors * Prints upto B copies. 
NEC Spinwriter RO 

Serial Parallel 7700....... List $3055 $250 
Serial 3510.......List $2290 $4700 


am. d ‚ Зрантағ 
1 a 
ығы 


Perfect for quality, d 
quiet word processing. 


— = - %, 
E 


* 16 CPS * Prints up to 6 copies - Bidirectional « 
Cloth or carbon quick-change cassette ribbon = 
Quiet, efficiant operation for word processing " 


Brothers HR-1 (Parallel) List $1,100 gaga 
Brothers НАУ (Serial). .List $1,200. Oud 


Largest Computer Printer Inventory. 
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| fhe Grappler+ пе | LS Micropris 121 
Apple? niic Interface For aa and Printers | Prints like a daisy, 
priced like a matrix! 


ngu. л 
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Graphics • Printer Selector Dip Switch * Apple 111 Take your existing printer interface — 
compatible" * Inverse Graphics- Emphasized and buffer it! 


* Graphic and text screen dumps ~ Dual Hi-Res 


* Correspondence Quality in a Single Pass • 
Dual Speed 75, ti0cps * Proportional Spacing * 


Graphics * Double Size Picture - 90° Rotation + Versions for Grappler + , Apple interface, 

« Center Graphics * Works with Pascal and СРМ? Epson ЧА d ا ھی‎ all standard Bidirectional Logic Seeking Head- Platen pin or 
* Optional Bulferboard available | with 16K buffer - Expandable lo 32K and 64K - pressure feed - 24x9 dol matrix > 10, 12, 16.8 
Grappler .......... алал Ға includes interface docking cable Characters per inch = Double width Characters 


“Requires soltware driver | ЧО. een. $185.00 C ға | 
Apple із a registered Trademark of Apple, inc. | The Bufferboard ................. $185.00 | 105 Місгоргівт 480. . .List $799 dg 


| ur ші О ie = ur Proc т yh е th Are = of ; cla lize ) 

| Because our дач дн are printer есесін жан. they know the capabilities of 
each printer—and how to match one to your exact need. Red Вағоп 5 volume 
stocking assures a low, low price on a wide array of major brands. We're sure 
you'll like the product and services you get from Red Baron, and we know you'll 


love our Customer Benefit Package; an exclusive at Red Baron. 


'ree Expert Consultation. Before you buy, after you buy. 2 nical St aff. Even your most involved А 


customer B еп efit Package | m 
| questions get DUE. helpful answers from our staff of printer technicians. 5 ee Catalog. Get your inform- | 
ative catalog with printer E chart and „ГАШ samples today! 4, W larrant ‚ The manufacturer' Swar- | 
ranty applies where s . Same-Day Shipping. Your order is shipped the same day when you call | 
ve 11: 00 a.m. 6, Free MasterCard and Visa .. Call us toll-free and charge your printer to your creditcard. | 
| 'hat WeS all. No bait and switch, no TRUM, We make every effortto keep alargestockofour | 
اا‎ products. 8 PO/FPO Orders Welcome. 
жә... Bs == — 4 о дл Айы Чоь Шаал m 
The Okidata Series Here’s How To Order: тад Toll Free For TD | 
Hi-Res or TRS 80 Block Graphics Phone orders are welcome; same-day ship- , Prarie | 
ment on orders placed before 11:00 a.m. Free. (OUOU) < 14-82 75 | 
еа use of MasterCard and Visa. COD's accepted. م‎ қ | 
Personal checks require 2 weeks clearance. CA, AK, НІ 1 (714) 630-3322 
fs = Manufacturer's warranty included on all 


equipment. Prices subject to revision.‏ کک 
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120 CPS е 9x9 Matrix © Bidirectional logic 
seeking printing * Lower case descenders 
* four print styles в Optional Hi-Res Graphics 


EDT EU қ ` 
| idata W or 5 АН ч 2 
| Okidata 84 (Parallel). List $1395 90 all i 1100 N. TUSTIN #207, ANAHEIM, CA 92807 
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Product Description 


Lotus Development Corporation’s 1-2-3 


A fast, versatile package that combines 
spreadsheet, graphing, and database functions 


Gregg Williams 
Senior Editor 


When does "evolution" become "revolution"? When I 
first saw 1-2-3, a spreadsheet/database/graphing system 
from Lotus Development Corporation, I thought, 
"Hmm, very well done, but it's just an extension of ex- 
isting software.” True enough. But after using the prod- 
uct for a few hours, | realized it impressed me as more 
than just an evolutionary product. There may be nothing 
new under the sun, as they say, but there are novel ways 
ta combine old things. In that sense, Lotus's 1-2-3 is 
modestly revolutionary because it synergetically com- 
bines three packages. In this product description, we'll 
take a look at the system's capabilities. 


Spreadsheet Capabilities 

1-2-3 is, above all else, a spreadsheet. Like most 
spreadsheets, it lets you enter either text, numbers, or 
formulas in a network of "cells" so that, by changing the 
content of certain cells, you can perform an involved set 
of calculations automatically. It's safe to say that 1-2-3 
has all the features you've ever seen on spreadsheets. You 
can copy ranges of cells, insert and delete rows and col- 
umns, change the output format of a range of cells or the 
width of a column of cells, and do numerous other func- 
tions. 

The size of the spreadsheet is 2048 rows of 256 col- 
umns. Lotus claims that 1-2-3 will handle up to 640K 
bytes of memory. You can't fill the entire spreadsheet 
with that, but it's probably considerably more than 
enough for most applications. 

1-2-3 will soon be available for the IBM Personal 
Computer (PC) and will eventually be converted to other 
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microcomputers that use the Intel 8086 or 8088 micropro- 
cessor. The initial version of 1-2~3 will need an IBM PC 
with two disk drives, 128K bytes of memory, and either а 
monochrome or a color display; if the computer has 
both, you can view the spreadsheet (on the monochrome 
monitor) and graphs (on the color monitor) at the same 
time. If you have only the monochrome video display, 
you cannot view your graphs; you can only print them 
out. If you have only the color video display, you can 
alternate between viewing the spreadsheet and the graph. 


Graphing Capabilities 

1-2-3's sophisticated graphing commands enable you 
to create graphs of up to four variables using information 
already on the spreadsheet. Photo 1a shows a small 
spreadsheet; phatos 1b and 1c show the two graphs of the 
same data. You can ask for one of five kinds of graphs, 
including bar and line graphs (of which photo 1b is an ex- 
ample), a pie chart (of one variable only), a stacked bar 
chart, or an x-y graph (two lists of variables used as x-y 
coordinate pairs). During my first session, 1 set up the 
parameters for a graph in under three minutes; after a few 
tries, | could do it in less than a minute. The graph is 
drawn in under two seconds—a far cry from graphing, 
say, on the Apple II. 

Once you've made a graph, three keystrokes will dis- 
play it in another form; if data in the spreadsheet has 
been changed, you can display a revised graph with one 
keystroke. Various options let you change the look of a 
graph; you can display one in black-and-white if you 
don't have a color monitor attached to the color video in- 
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.. High Resolution RGB Color Monitor 
Designed for the IBM Personal Computer 


FEATURES 
80 characters x 25 lines 


16 colors 

31mm dot pitch tube 
non-glare, black matrix 
plugs directly to IBM PC 


LI LI] CI шн» 


$795. 


Princeton Graphic Systems' new 
HX-12 high resolution color moni- 
toris designed with an NEC.31 mm 
dot pitch CRT to give you up to 690 
dots horizontal resolution. You 
need not compromise the display 
quality of your system with monitors 
rated at less than the 640 horizon- 
tal dots generated by your IBM PC. 
The PGS HX-12 delivers 16 super 
colors, 80 characters x 25 lines. It 
is the best price/performance PC 
direct drive monitor in the market 
today. Get the PGS HX-12 and 
discover for yourself how well it 
complements your IBM Personal 
Computer. 


b Princeton 
EN Graphic Systems 


690 dots horizontal resolution 


- = — 


с Systens High hesgiatian 60 character lY-12 R 

$! High Resolution m — ну-12 RB 

Sustens High Resolution 88 character НХ-12 RGR 

Systems High Resolution ter HX-12 RGI 
tens High Resolution 88 character HX-12 RGE 

Bu AE solution бе charac ter v 12 RGB 

Us ТЕМ5 lution 84 character Hx-1z 

Sus tens High Resolution B8 character НХ-12 RGB 

с Sys ens High Resolution 88 character HX-12 RGB. 

Systems High Resolution 88 character HX-12 RGB 


80 character display 


1101-І State Road OF Princeton, New Jersey 08540 O (609)683 1660 O TLX:685 7009 PGS Prin. 


iTculat ion 


Photo 1: Making graphs from spreadsheet data. Given the small 
spreadsheet shown in photo 1a, the line graph in photo 1b and 
the bar graph in photo Ic were both made from the data on the 
spreadsheet. Once the data to be used has been specified, a dif- 
ferent type of graph can be drawn (or a graph with new data can 
be redrawn) in less than two seconds. 


terface. You can also send a graph to the printer; at the 
moment, only the Epson MX-80 printer is supported, but 
others will be supported in the final version. 


Database Capabilities 

You can also use 1-2-3 as a database for storing, sort- 
ing, and retrieving records. Although its database cap- 
abilities are not comparable to those of, say, dBASE II, 
they are very useful in conjunction with the other two. 

1-2-3 will take an arbitrary area of the spreadsheet to 
be a database: the entries on a given row are considered 
to be a record, and record fields must be vertically 
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aligned. (The database can be anywhere on the spread- 
sheet along with nondatabase information.) You can sort 
a set of records, query it, or use it to retrieve selected 
records. Records are sorted by a maximum of two keys, 
each of which specifies a sort operation by either ascend- 
ing or descending order. The query and retrieve opera- 
tions are very similar. Both find records that match cer- 
tain criteria; the former modifies the action of the cursor- 
up and cursor-down keys so that the cursor will highlight 
only records that match the criteria, and the latter copies 
the matching records into a designated area of the spread- 
sheet. 

Photo 2a shows a small collection of records that is be- 
ing readied for a retrieve operation. 1-2-3 prompts you 
for the area of the spreadsheet that is considered a collec- 
tion of records; when you choose that area, 1-2-3 
highlights it in reverse video. The top line of the database 
area contains the values (or, in the case of inequalities, 
the relationships) you're searching for, the second line is 
the name for each field, and the lines below that are the 
actual records. Once the retrieve function is completed, 
the matching records are deposited in the assigned 
destination area (see photo 2b). 

Granted, 1-2-3's database capabilities don't match 
those of the expensive databases, so it would be foolish to 
buy the system in lieu of a full-featured one. But selection 
is a fundamental data-manipulation operation, and any 
package that can speak to this need is superior to those 
that don’t. I suspect that the database functions in 1-2-3 
will be used most often to isclate specific data that will 
then be graphed (if you had to isolate the data manually, 
you probably wouldn't bother graphing it). Still, 1-2-3's 
database can be used in several traditional applications as 
well as in some less traditional ones—scheduling, for 
example. 


HERE'S 

THE PERSONAL 
COMPUTER AD | 
OUR COMPETITION 
DOESN'T WANT 
YOU TO READ. 


I's an ad for NEC's APC" 
Advanced Personal Computer. 
A solutions-oriented system that 
solves business problems in the 
simplest, most cost-effective way. 
The APC supports both CP/M-B6" 
and MS-DOS” It can store more 
information than any system in its 
price range. In short, it's got the 
best price/performance of any 
personal computer. That's why our 
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“That APC of yours is t^^ most 
powerful computer of ¢ aS S 
| saw. | don't know how | 
for that price.” 
"Now that I've used it f 
awhile, | see why you name 
Advanced Personal Computer 


And that from buc ^ssmen 
who have tested 1 »etition! 
When you see the you'll 
understand why, ай © 
others, all of these bC 
picked NEC. 


Our business software 
was optimized to take 
advantage of the APC's 
unique hardware features. That 
makes system operalion faster 
and easier. 

Our software includes a full set 
of general accounting packages. 
word processing, mailing list 
management, business planning, 
database management, and com- 
munications. And we're readying 
many more. 

We're the only company to 

back our software with a unique 
unconditional guarantee. It will 
work or you get your money 
back. 
Smaller businesses use the 


combines 2 
black таз. % 
128K bytes ОҒ 
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=. 
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irger companies use the 
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Mications tool for managers 


Our high-resolution color 
graphics run circles, arcs and lines 
around everybody else. The APC's 
screen images lines, characters, 
pictures — are unprecedented in 
their clarity. 

See the personal computer our 
competition wishes had never been 
invented. The Advanced Personal 
Computer from NEC. Return the 
coupon to NEC Information 
Systems, Inc., 5 Militia Drive, 
Lexington, MA 02173. 


APC єз a trademark of Nippon Electnc Co , Ltd 


| CP/M-86 is а trademark of Digdal Research. inc 
а & MS-DOS ıs a trademark of Miccosoft Inc 


Send me more information on the 5E1262 


Advanced Personal Computer. | 
Name Address | 
Title Mas City, Stale, Zip | 
Company Telephone i 
МӨЛ Ал. 
ый де 


NEC Information Systems, Inc. | 
5 Militia Drive, Lexington, MA 02173 


The Benchmark in World Class Computers 
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Get The Most From Your NEC 
PERSONAL COMPUTER 
With RACET computes Software 
and HARDWARE!!! 


жж * * ж NEW NEW- NEW -NEW -NEW - NEW - NEW * * * ж * * 


— —— 


Iu 


Hil 


paene 1 
Ә.-ң-е-- 
RACET RK-4/8 MULTIPLEXOR 


Schools — Businesses — Word Processing!!! The RACET MK4;8 Mulliplexor айтуу mulliple 
users 10 share lhe same mass storage, whether I is floppy disk or Ihe RACET Hard Osk The 
Multiplexor ts fully supported under the RACET "Everyttung' DOS. Users can work in mixed ROM 
BASIC and CP/M Call Compatible modes. All users can request information and be wnting to the 
disk simultaneously. The multiptexor nol only provides a cost-effective solution to users tequinng 
mulliple computers, bul also provides the power of sharing data. 


4-Port Мих $745 8-Рап Mun 5945 


CALL FOR LOWEST HARD DRIVE PRICES FOR NEC 


RACET NECDOS FOR YOUR PC-8000 AND PC-8800!! THE ‘EVERYTHING’ DOS!!! $225 
Has ROM BASIC mode. Has CP/Me compatibility mode. Works in both modes with the RACET AK 
4/8 Mulhiplexor for shared disk environment. Supports the КАСЕТ Hard Disk m both modes and 
opbonally wih the Mulliplexor 


RACET NECDOS does more for your PC-8001 than any other DOS. 115 faster, more elficient and 
easier to use. It's loaded wilh exlra features 10 let you stretch the limis of your system 


EMPHASIZES INTEGRITY. NO MOUNT or REMOVE commands Excellent protection from 
improper disketle swapping File password protechon. 


ADVANCED FEATURES. All DOS functions and commands may бе used directly т a BASIC pro- 
gram!!! Special RUN option allows merging of programs, retaining all variables in memeory 
Fixed block spanned records AUTO and DO commands. Machine language loads and saves. 
MATPRINT and MATINPUT to disk Complete directory. All supervisory calls documented and 
available 10 the machine language programmer. Superzap and other extensive utilities 
* НЕМ * ELECTRIC PENCIL” * + $99.95 
THE most popular Microcomputer Word Processor in the world now available on the МЕС!!! With 
many added features. Embedded print commands. Print from memory and chsk!? Settable tabs 
indent and hanging indent. Parallel, Serial. and Video drivers. DICTAMATIC cassette control tor 
translating dictated messages!! And much more!!! Most features of word processors costing live 
times as much!!! Runs on 32K or 64K system!!! Works in multi-user environmen with the RK48 
Multiplexor!!!! 
* NEW я ELECTRIC SPREADSHEET = * $75 
A BASIC Spreadsheet program for Ihe PC-8001 Anything you work wiih columns and rows and a 
calculator belongs on the Electnc Spreadsheet Results formatted for screen or printer. ‘What il 
Quesbons answered P/L forecast. Personal budget. Real estate investment. Net worth forecast 
Cash flaw estimates Business forms. Works on 32K ar 64K system!!! 70 operators pius 
histogram plot, tense spreadsheat layout, and more. Select preprogrammed operators for line, 
column, of cei calculations. Sel column widths and number of decimals Manual and diskette 
include 22 examples. 
ж NEW * ADVANCED PROGRAMMING BASIC * + $60 
THE functions and commands іл this package give you extended control over dala and your 
PC-8001 systern These extensions 10 NBASIC provide complete conversion of {ume and date 
functions including days between dates and Julian dates. Extended string lunctions include jus- 
tity, truncale. center, rolate, translate, shift, pack. and search. Array functons include masked 
search of both sorted and unsorted arrays, and insert in sorted arrays. 
MULTI-KEY SORT “MKS” 560 
SUPER FAST Machine Language In-Memory Sorts. Three key sort on 500 elements іп 4 sec- 
onds!!! Simple one-line BASIC tunchons - SORTV and SORTC VERBS. Mixed ascending and 
descending keys 
BASIC PROGRAMMING UTILITIES ‘BASUTIL’ 560 
COMPRESS, EXPAND, PRETTY, XREF Cross Relerence Utility Great (or modeling. debugging 
and structuring BASIC programs 
KFS-80 KEYED FILE SYSTEM 'KFS-80' $150 
MACHINE language BASIC ISAM utility provides keyed and sequential access to тире files. 
Sample interface to BASIC. Binary tree keyed-file index system provides raped access 10 records. 
CONVERT TRS-80* PROGRAMS TO RACET NECDOS 
WITH 'PROTRAN' $99.95 
COMPLETE utilities for Ме transfer and BASIC program conversion, MOD ІН diskettes may be read 
directly; MOD | and II уға 85-232 Transter BASIC programs. dala files. or machine language fles 
NO SUPPORT is provided for conversion o! machine language hles or PEEK's, POKE's or USA's 10 
function on РС-8001 Substantial knowledge of TAS BASIC and NBASIC required Package 
designed tor soltware authors. 


AVAILABLE FROM YOUR LOCAL NEC DEALER or trom RACET computes 
CHECK, VISA, MIC. СОО. 


PURCHASE ORDER 
Telephone Orders Accepted Integrity ın Sottware 
(714) 997-4950 1330 М Glassell, Suite М. Orange. CA 82667 (714) 997-4950 


e TRS-80 IS A TRADEMARK OF TANOY CORPORATION 


а CP/M IS A TRADEMARK OF DIGITAL RESEARCH 
* ELECTRIC PENCIL PENCIL 15 A TRADEMARK OF MICHAEL SCHRAYER 
* ELECTRIC SPREADSHEET 15 A TRADEMARK OF DAN G. HANEY & ASSOCIATES 
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Photo 2: The retrieve function in 1-2-3. lf we consider a series 
of spreadsheet rows to be records of a file, we can select certain 
records based on given criteria. In photo 2a, we are setting up a 
database of records (shown in inverse video) to be queried for 
ali the records that have a name field of "Mary"; 1-2-3 will 
place the matching records in a separate area in the bottom half 
of the screen, as shown in photo 2b. 


The Computing Power of 1-2-3 

We've seen enough spreadsheet programs to expect 
each new one to improve on the previous versions. In this 
case, the program fulfills our expectations; 1-2-3 is the 
product of a few very creative minds. The program was 
designed by Mitch Kapor and Jonathan Sachs and pro- 
grammed by Sachs, George Riner, and Rick Ross. Sachs 
worked on four spreadsheet programs before this, and 
1-2-3's easy-to-use design reflects his experience. 

Numbers alone don't tell the full story, but they'll have 
to do here. Visicorp's Visicalc for the IBM Personal Com- 
puter has 15 arithmetic, logical, and relational operators, 
28 functions, and 32 commands. 1-2-3 has 15 operators, 
41 functions, and 66 spreadsheet-related commands. If 
we include the database and graphing commands, 1-2-3 
actually has 110 commands. 


COMPUTER 
SYSTEMS 


NEW IMPROVED 1983 MODELS 


The entire ОТ, product line has been redesigned and improved using com- 
puter controlled manufacturing techniques to insure the highest quallty. 


Many new features have been added to every item. The Q.T. 1983 models are 
among the best S-100 products avallable on the market taday. They are fully 


"Quality Throughout" 
800-238-3100 


campatible with the latest 16/32 bit cpu's. 


Call (800) 238-3100 today for the location of your nearest dealer and/or to 
obtain the 1982 О.Т, catalog. Substantial dealer‘OEM discount offered, 


Stocking dealers with retail showrooms and mai! order facilities include: 


ОТ. Products Division 
COMPATIBLE COMPUTER CORP. 
3310 South Third St West 
Salt Lake City, UT 84115 
Є 1801) 974-0999 

NUTICE m cu d 


GU MET ation ағы Ghian 
eras he pegperi the сенын, 01 


ОТ Systems Division 
GOLDEN WEST COMPUTERS 
6D North 300 West 

Provo, UT 84601 

€3 18011 373-1487 


Research, mem of Competibie 
ims abe à And 10k) under license бу 
Computers ze Th ee, 


Priority One, Chatsworth, CA 
Bison Products, Los Angeles, CA 
Compatible Computer, New York City Ө 212-221-7900 


800-423-5922 
213-994-2533 
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Q.T. DISCOUNT MICRO-SYSTEMS PACKAGES 


0.1. MAXI-SYSTEM PACKAGE — Model 800P 


$6,395.00 


List $7,995.00—Save $1,600.00 


—Televideo 925 Full Fealured CRT 
—Cholce of printer: C. Моћ Ғ-10 daisy wheel or Okl date MEAP high speed dol matrix (200 cps.) 


The QT. Maxi-System is an industry standard $-100 expandable microcomputer which is ideal for general 
business computing, word processing and data base management applications, CP/M operating system 15 
standard. MP/M or Turbodas optional, Unique Infoware™ utilities simply operation and user training. 
s 2 Megabytes on line 
e» 10-40 MB Hard Disk Option © Expandable (о 256K RAM 

• Two Serial Ports 
Model 800 alkane 


—(QT 8^ Mainframe with 8 slol Motherboard 


a Electronics on Twa Cams а GAK RAM Standard a Universa) Disk Controller 
a 4М7 280A CPU « Parallel Printer Port 
a Filtered Fan e Two A.C, Outlets a Key Lock Swilch 


Package Price Includes Cables, Documentation & Utility Programs 


ОТ. MINI-SYSTEM PACKAGE— Model 500Р 


$3,995.00 


List $4,995.00 — Save $1,000.00 
—(.T. 5%” MINI-FRAME w/6 siot MB 
—Televideo 810 Green CAT 
—Dot Matrix printer (MEZA) 


e» CP/M standard. Turbodos optional. 

* Reliable Single Card Electronics 

е 280 CPU/Universal DMA controller 

* Dual Double Sided/Density Drives 

* Memory: 64K RAM & 320K Disk Drive 
е Cables, manuals, Infoware" Utilities 


54,995 Model 500 alone 


Q.T. INDUSTRY STANDARD 5- 100 MAINFRAMES 


ОТ. MICRO-FRAME — Series 500 
Desk Top- Plain Front Panel 


* B to 22 slot Motherboard 

e Full i/O Cutoul Array 

ә Fused EMI/RFI Filter 

a Heavy Duty Power Supply 
(+ ВҮ@1бА + 16V a 3A) 


QTC-MF--1 NoMa. .. 
ОТС-МЕ+6 6 slot MB 
ОТС-МЕ +8 8 slot MB 
ОТС-МЕ ++ 12 12 stol MB 
ОТС-МЕ ++ 18 18 slol MB . $799 
ОТС-МР + 22 22 slol MB — . 5899 


ОТ. PRO-FRAME" —Series 700 
Rack Mount —Constant Voltage 


QTC-RM +12 12 slot MB.. $799 
' QTC-AM+ 18 18 slot MB 5494 
“GT mawaan ОТС-АМ + 22 22 siot MB ... $999 


01 MICRO-FRAME" 


$499 
. $599 
.. 9049 


ОТ MINI-FRAME" $699 


Q.T.’s All in One? 


Uniwarsal Disk Drive Cabinet 
« Expandahle » Accepts all 8* drives 


07% unique new disk drive cabinet has been designed ta 
accepi virtually any 8" drive оп Ihe market today irom 
Tandon Thinlines to 40 megabyte Quantums. Features 
include interchangeable face plates (Qume, Shugart, 
Tandon, eic.) and "electronics іп а drawer” construction 
to simplify installation and maintenance. Heavy duly 
power supply wil carry any combination of up to four 
Thinline, (wo standard, or one hard disk drive with floppy 
backup. --5УФ5А,--БУФӘЛА, 4-24УФ5А. 
ОТС-00С8 8V-XX w/one laceplale  .. 
Replacement Faceplates ey ue & 
=; number of drives). MT 

| Tandon 4-drwe power cable 

Data Cables available ,, . 
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Q.T. MINI-FRAME"— Series 500 
Desk Top — Dual Mini Drives 
a Holds two 5'4* Drives 
e Full Cutoul Атта 
* B, 8, or 12 slol MB. 
e» Fused EMI/RFI Filler 
» Hard Disk Power Supply 

(--8V 818A, + 1674234, 

+ 12V95A, -5V 35A) 

QTC-MF--MD {No MB) . 
ОТС-МЕ + MD6 б slot MB $799 


U.T. MAXI-FRAME" —Serles 800 
Desk Top for Dual 8“ Drives 


= B, B, 12 siot Motherboard 

e Universal Drive mounts 

* Key lock Power Switch 

е Heavy Duty Power supply 
(+ 8V@1BA, + 16V@A, + БУБА, 
— Vg 1A, + 24V 954A) 


QTC-MF--DD1 No MB .. .%799 
QTC-MF--DD6 w/b s. МВ .. $899 
QTC-MF--MD8 @siotMB $849 ОТС-МЕ+ 008 м/85. MB .. $949 
QTC-MF + MD12 12slot МВ $899 QTC-MF--OD12 w/12s. MB 5999 


Srindaid (таға А Options. АН ОТ mainirames ate bust on a strong steet chassis wilh sturdy remy 
ё aluminum covers Heavy duly power suppliers have Individually eiie ut n ea) EA "T 


qa 
an EMIRFI liter & line ا‎ NS ar Standard UD cutouts include provision for 16 DG 
DA 15's, centrorucs parallel, 134 pin and 2 50 pin IDE ribbon cable connectors. Filtered аз сыр. 


собық) han. Twin AC outlets proves convenient connection for and conio over printer ang тү 
Standard TURAANA ight grey to match Telmndáao t6/mimals. — ва Юму апсиде Dawn? 

Ad federal spec ivory at mtra change Constant! voltage аудізім most није! — and 
$100 00 EM rach mount ralis avallabie on sama units — add $95 00. Complete DEM customization 
available on orders af 10 ar more units. Contact factory for details and pring 


DUAL 8” HORIZONTAL DRIVE CABINET 
Dimensions: 5*H 17*W 20"0 

Designed to provide basic disk storage 
capacity for 5-100 and other computers. 
sysiem, Accepts тесі brands. Low profile permits table top stacking. 
QTC-0DCBV , , -- 5299 | DOTC-DDC-- 88H . p 2a. 8249 


Q.T. "ALL IN ONE” EXPANDABLE DISK DRIVE SUBSYSTEM SPECIALS 


QTC-005+ 0 with two single sided Siemens Orive (0.5MB) ..... 9895 
QTC-DDS + 1 with one double sided Mitsubishi Drive mo +++ 8895 
OTC-ODS + 2 wilh two 0500 Mitsubishi Drives (2MB) . ‚ $1,495 


SINGLE 8" VERTICAL CABINET 
Size: 11H 11° W 1870 
Perfect add-on disk drive for апу 


«е» {4 
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SHOP FROM THE CONVENIENCE OF YOUR HOME OR OFFICE 


| WITH THE BIGGEST SELECTION YOU CAN GET YOUR HANDS ON.. 
CALL OR WRITE FOR OUR SPECIAL CHRISTMAS CATALOGI!! 
ІВМ Р/С € APPLE € ATARI € NEC € COLUMBIA DATA e 
VIC 20 € BASIS 108 € FRANKLIN ACE e 


COMBO CATALOG e PRINTERS _ 


Circle 124 on inquiry card. 


ORDER TOLL-FREE!! 1-800- 854-2833 


ACCESSORIES 


APPARAT 
Prom Blaster 


tanda үт 
Spool/64 (Parallel). . 
AST 
Combo Pius 64K.. 


Combo Pius 256K ye 938 
QUALITY COMP. 
Big Bhe.4. .. oss 4 
MICROTEK 
64K one ال‎ 


128 

192K w Pauli га 

25 ik v Pony. 
DAVONG 

5 Meg Hard Disk . 

БАК Мет. Expan . 

192K Mem. Expan., 

256K Mem. Expan. , 
QUADRAM | 


Quadboard БАК .... 
Quadboard 128K... 
Quadboard 192K. 
Quadboard 256K .. 
Microlazer 16K (Par) 169 
Microlazer 64K (Par) 209 
Par. Int. Card(B cable) 109 


- 1569 
69 


98 а Мисо Drives... 


256K Бат”. . 
*Fiash Disk Included 
AMDEK 


443 
439 


Baby Blue СР/М.... 
Baby Blue Ram Plus 679 


PERSYST 


g A cR +. CALL 


МС Commun, GALL 
DATAMAC 


Expansion Chassis. . . 
Scribe Tender 

Scribe Master 

Devica Master 189 
Disk, Cat, & Chassis2499 


бы: FTWARE 


мое 256 
Мер. { K.. 


Mail Км nase 
Peachiree Pkgs .. 
Volks Writer 
Super Calc . 

Easy Writer M 
ДЕТ Acci. Plus. . 


M-86 by C ew 299 
yoo” 525 


AA b 
Yedi 96 


1-4 view... 


KT The Organizer .. .. 


on by Farox...., 12 
ТАҚ, by Gu... 7 
209 
Crossialk 169 
E.O.Q. by Execuware 139 
Fin. Any! Pack 29 


Visitrand/Visiplot. ,. 
Visidax 

иза A com е 
Frogge — P 


Everest Éxplorer e 


Call For Free Catalog 


PC - 6001 
Features: Color е Sound а 71 Key CALL 


ә 10 Function Ke 


“The Computer you've vd been waiting fort Нате Bysinees. 


Education and 


ACCESSORIES Available includa- 


а Expansion Unit 
e Touch Panel 
® Printer 
SOFTWARE 
® Music Editor 
e Graph Generator 


в Otheilo - And More! 


PC- 


o. T19 


РЄ Өрт? VO. - 549 
Wedge 4... 489 


8001 


PET аге 718 


oe М Green Monitor 12 


Cal! For Catalog 


аға”, LL. “ш 


pr 
The totally portable, powerful and profitable 
computer for your home or 


400 16K ..........264 
800 48K .......... 638 


410 Recorder. тт. cv. 7? The Bookkeeper, ...194 
810 Disk Driva.,.....439 The Entertainer... . .. B9 
825 Рапфвг.,......... 639 The Educator. A. WE - 

.1959. The Pr 56 


Bu 
18K by Microtek P BE. D e a a 
Epson Cable e ді ноев Basic....., 69 
Ram Cram... 158 Word Procassor...... 109 
Ram Disk .... 2,428 ТОСА. 179 


COLUMBIA 


DATA PRODUCTS, INC 


THE MULTI-PERSONAL 


COMPUTER 


By Columbia can use S@ftware 
and Hardware originally intended 
for the ІВМ" Р/С... 


8088 Processor 

128K RAM 

Two RS-232 Serial Ports 
Centronics Parallel Port 
8 Expansion Slots 

Dual Floppies with 1 Meg 
Storage 


This exciting entrant іо the IBM | 
Р/С. patables istowe Im 
compared ЭКЕ "герр 


CALL FOR PRICE AND 
INFORMATION NOW 
1-800-854-2833 


FREE* SHIPPING 


(with prepaid cash erders) 


-KAYCOMP II 


By Non-Linear Systems 


office, 
e 7-80 e 64K Ram е twoS" flappydisc drives 
(double density) е 9" video display (80 col) 
а HS-232C в Parallel Printer € Interface 
SOFTWARE INCLUDED! 
e CP/M" 2.2 е SBASIC" в SELECT | 
wordprocessor s» PROFITPLAN^  &praadsheet 
program ® LITILYZE" manu-driven CP 


rammer . 
me Communicator. 


om wae» 


‚334 
33 


Cali For Free Catalog 
4525. 00 il Purchased with 400 or ВОО 


С- согпгпосіогч 
УІС-20 


HARDWARE 
Dataset ¥ ......,... 64 Super Expand 
Disk Огіуе............319 Programmers s^ Car - - 
VicMon "T 
Pro. Ret. Guide lg 


CELS Бр трава 


- £9 сетте Cattle à 
NEW 


IEEE-488 e: = 


8 Slot Expendor. 2-02. 
40 Col. ӨК Bogerd | те FFE EEK 1 

Afron Expan. Chasnis mu "uoa 
Videc Pak (40/80 col. 18K).. "A Porra ERA x 
Video Pak (40/80 col. 64K) ....... қ сады” К 
Wico Joystick nem’ т. 
Wico Tr&ckball . S £1 
Б Slot (Soft, Selec с): 
Modem (Aulo An Dias. 


NEW FROM COMPUTER inae 


Vic Education Pak 
Vic Small Busmass mh. Же = t 
Vic Home Computer Рак. ITE 
Vic Communications Pak. . 


ON CARTRIDGE 


аы ьалаа вы а і 


5 D! Ма... 36 Qutworkd .. .... 
bol anew ET... 30 .— Adventure Land.. 

hieleor A 8 36 Pirate Cove. . 

Saltelies& Meteors, Я 35 Mission Impossible. А 

Атк, қ. е = 298 The COUN... 

Alien BRA | e. 29 Voodo Casi | 

Rada. AaiAace.. . 23 Asiro Вій ..... ..... 

aaron I, ағы 33 me d Wor.... 

Trashman 11.35  Bogpatch...... 

Blackhole vee A35 ian lacuiar.. 1 

Gort. Т |. . r Kuper Alon 1 . 

Turtle Graphics. : 36 Vic Роша. a o 

GN TAPE 

Уса атар. ЖИС AR Мелом Ға Fin. Pack 

Bili Vic Jo 

Vic 6 ES 44 RecleD Pack ior it. 

Vic ow. ..CALL — Un-Word Proc........ 

EES Бог 64. - 

RS232'For 64. 


Auto Ans/Dial Modem, . 


* Works with Commodore 8а 
Call tor Vic-20 and CBM-64 Calalog 


OKIDATA ML 80 
Configured to Vic- 2 


ОН СОМ-64... $399.6 
RADIO SHACK 


COLOR UOMA TER 
16K Basic Сотрлег............................ t 
16K Extended Basic Computer... .......... . .... 
Car EIRP E FRE ER bane end oa TT T TT T TET € 
Complete Seleclion of Hardware 8 Software... МЕ 
FEAT 
2-89-81 BK o 18 100K Drive) .. atone NETS 
22022 рік ә 10 160K Пнме|.............--.-...2< 
2-25 Dot Matrix Printer (85222). — 12 
CPIM 222 (Boll. e g "TE 
і - 
d | NEW 
“уш a IM EN. I EE mos == . CA 
1a" RAB санлы e ‚5 
ZF-110-22 (Low Profile)... =. 2592 
ZF-120-22 (All In Ona} „=~ етт газ 


Сай Ғоғ — 


верена а” жат СИ ee eS ad ee а" аф" үлі T——— д Да l کے“ ی سے‎ нае" ыар а ہر‎ 


CP/M®* SOFTWARE 


PFS by Soft Pub. Corp 85 


ee eg алмада Тіс; дур ЈА ПАР. tim САҒЫ АҚСА „ИР. ЕК a Лл E nl nh S о Д ч ул л 


APPLE COMPATIBLE 
SOFTWARE 
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MagicbyISM.,.. 63 
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TO ORDER: Phone ordars invited using Visa, Mastercard, 
Amencan Express, or bank wire transters. Visa, MC, and 
American Express service charge of 2%. Mail ordets тау 
send charge card numbariinclude expiration date). cashiers 
check, money arder, or personal check (allow 10 business 
days for personal or company checks lo clear) Please add 
3% ($5.00 minimum) for UPS shipping, handling, and 
insurance. СОО minimum $250.00 with $25.00 
deposit. All aquipment 15 in factory cartons with manulac- 
turer warranty. Opened producis not returnable. Restocking 
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е Appie 11 software & hardware compatable 
& 64K о! RAM memoty 
ә Upper and tower case 
e Typewriter-style keyboard 
* Twelve kay numeric pad 
e Alpha lock shill key 
@ VisiCalc friendly 
@ 50 wall power supply 
® Built-in tan 
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THE ALTERNATIVE 


8502 апа 280 Microprocessors 
64K НАМ, expandablé to 128K 


RGB and Composite Video Oulput 

Selectable, 80 of 40 column text display 

High Resolution Graphics. 6 colors, 280% 19р or 
280 x 180-with four lines of tex 

B bit Parallel VO e AS-232¢.Serial 1/0 

Detached Keyboard. All standard keyboard functions. 
Upper/Lower case characters, Numeric Keypad, 
Cursorblock,and 15 Programmable special lufetıon keys 
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The QUAD is a relational data base man- 
agement system and applicalions devel- 
oper allowing the non-programmer to 
develop his or her own business and per- 
sonal applications around a powerful rela- 
tional dala base. Some o! the applications 
you can build with Ihe QUAD are: 


BUSINESS 


« Accounts Payable 

e Agricultural Management 

a Construction Managemen! 

“ General Ledger 

s Human Resource Management 
е Inventory Control 

* Job Costing 

е Май List 

« Order Entry 

• Payrail 

а Personal Scheduling 

« Professional Time and Billing 
= Property Management 

» Sales Analysis 


PERSONAL 


Аррдіпітепі and Gill Register 
Budgeting 

Car Maintenance 

Family Medical Dala 

Home Improvement Information 
income Tax Informalian 
Insurance information 
Inventory Information 
Investment Information 
Recipe Informalion 

Shopping Lists 

Time Management 

» Vacalion Planning 


The QUAD is designed for YOU, the 
computer user who wants to take full 
advaniage of his compuler. 


EXTENSIVE REPORTING CAPABILITIES 


The QUAD enables you to create an 
unHmited number of reports іп any spe- 
СІЙ size or form you desire using data 
from the QUAD database or another dals- 
base, You may process and/or print dala 
during any repart. 


PROCESSING DATA 


е access Intarmation in up la TO or mors 
filles during a report 

е perform arithmetic caiculalions on any 
data from any file 
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updaie and/or creaie ilies based on 

report processing 

easily compare date information (ог 

quick aging analysis 

e регіогт up to 5 levels o! subiotaling 
within each report 

» celrieve records in sequential or indexed 
order 

ғ репогт processing based on compari- 

son ol data such as nested JF THEN 

logic 


PRINTING DATA 


= иге your printer's capability by 
printing on any size paper anywhore 
on ihe page 

» print checks using the English equivalent 
for dollar and cent values 

• specify content of page headings, 
contro! headings and lootings, detail 
lines and total lines 

* pause between printing of forms 


SAMPLE REPORT 


oe pH han? oe ied 


| e ا‎ т i 
tuum 


ктш! 
teh wm "гер mal y 
ria. dd 


ч ya 
качаи | чеш 4 MAR 


POWERFUL UPDATING CAPABILITIES 


The QUAD givas you two methods to 
update data within the data base. One 
way is direcily through the lerminal using 
a data entry process. The other is through 
batch updaling based on exísling data 
within the data basa. 


“ update as many as 10 or mors files 
simultaneously, using ihe batch update 
mode 

е (totally user defined screens 

* full screan editing 

» record sizes up to 900 characters 

e perform caicuiatians based on dala 
enlered and dala residing In other files 

« access Ihree dilferent help screens 
during the data eniry process 

e utilize your terminal's video capabilities 
when creating your terminal update 
screens 


The Effortless Way 
In Create Your Data Base 
And Related. Applications 


. The QUAD 


p 


a restrict all or some data Halas trem 
future changes 

* edi each data fiald tor items such as 
phone numbers, numeric data, alpha- 
numeric data, date, lime, social security 
number, etc., or your own delined edits 

е IF-THEN logic available during both 

terminal and baich updating 


SAMPLE SCREEN 


Dé e x? ADD Oil £ hi ry eter rar oc +S Pare 


Orders fairy true бетен іе CS Ted М я MEM eer Keam 
Contre А F Û tert 4121 
ен Жал 


бт? TE. бй 
Сан р 
Гайып — 


Farn [EUG Мы Pig 


OTHER FEATURES 


SORT, INDEX, and REORGANIZE dala 
liles quickly and easily. Also link to user- 
wriiten programs directly fram the QUAD. 
Automatically generate menus to access 
each ol your applications. 

The QUAD comes complete with an 
Accounts Receivable application ready tor 
your use and а Checkbook Balancing 
applicalion for you 1o build, 


The suggested retail price 
for all this is only $495.00. 


Available for mosi CP/M compatible 
hardware. 


To order your copy of ihe QUAD, contact 
your computer dealer, or call QuanTeckna 
Research today. 


6902 220 St. SW. MOUNTLAKE TERRACE, WA 
98043 206/364-6940 of 206/771-2888 


СРЕМ т а trademark of Digital Research, Inc 


QUAD and QuanTsckna аға trademarks of 
Quanteckna Research Corporabon 
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Photo 3: Two-dimensional table creation in 1-2-3. When it's given a spreadsheet, two lists of input values, input cells for both lists, 
and an output cell, 1-2-3 can automatically create a table that gives the output value for each combination of the two input values. 
Photos 3a and 3b show the spreadsheet before and after the command is given. The output function shown here is the ratio of the two 
input values, 


Although several features of the spreadsheet module 
are new to this product, two stand out. First, 1-2-3 
allows you to manipulate both spreadsheets and their 
printed versions (called print files). That means you can 
save or combine parts of either the spreadsheet itself (in- 
cluding the formulas in each cell) or its printed represen- 
tation (the letters and numbers in each cell). 

The second set of especially noteworthy commands, 
/DT1 and /DT2, is for creating tables. With them, you 
can automate the tedious work of charting the behavior 
of a spreadsheet when one or two input variables vary 
across a given range of values. You can specify either one 
or two lists of input arguments, the cell positions in 
which these values are to be entered, and the cell that will 
contain the desired output. 1-2-3 will then substitute the 
input values into the spreadsheet and accumulate the out- 
put values in a one- or two-dimensional table. Photo 2a 
shows the format of the two input ranges (one a column 
and the other a row) and the corner of the spreadsheet 
that performs the calculation (for illustrative purposes, 
the ratio of the two input values). Photo 2b shows the 
table created by the execution of the /DT2 two- 
dimensional table-creation command. 


Human Engineering 

1-2-3 also excels in human engineering factors, those 
elements of a program that make it easy to use. І cannot 
overemphasize the importance of human engineering in 
microcomputer programs. To date, computers have been 
hard to understand and inconvenient to use, which has 
discouraged many people from using them. 1-2-3 is one 
of the few pieces of software that can literally be used by 
anybody. You can buy 1-2-3 and an IBM Personal Com- 
puter and be using the two together the same day. 

1-2-3 is one of a new breed of advanced software 
products that has a disk-based help file. At any time, you 


can hit a Help button (the F1 key on the IBM PC) and get 
one or more screens of information on literally any aspect 
of the program. The help file, which resides on the À disk 
of the IBM PC, contains over 250 screens of information. 
When you hit the F1 key, a menu of topics appears on the 
screen in under one second (an important consideration if 
waiting to see disk-based information discourages you 
from using the Help key). You then use the IBM PC ar- 
row keys to move an inverse-video cursor to the desired 
topic and press the Return key. Each screen is cross- 
indexed to related screens and to a main menu, and you 
can get to any screen in less than 15 seconds. I was able to 
find the information as quickly as if I had looked it up in 
the 1-2-3 documentation. Those who are new to com- 
puters will be very impressed with this feature and will be 
much more inclined to use 1-2-3 because of it. (Software 
Arts' TK Solver also uses a disk-based help file, and I 
understand future products from Visicorp will include 
them as well.) 

1-2-3 is, to my knowledge, the first spreadsheet pro- 
gram to distribute a comprehensive tutorial package that 
teaches the beginner how to use it. Software producers 
have always deliberated over the best way to teach a 
buyer (regardless of his understanding of the computer) 
how to use a complicated product. Lotus has incor- 
porated these interactive tutorial programs into 1-2-3. 
They are reputed to cover, in some depth, the entire pro- 
gram. The segment I saw does its job well; it interactively 
shows you around the IBM PC keyboard and tells you 
how to move the cursor around a spreadsheet. This set of 
programs is, in effect, an indefatigable instructor who is 
always ready and willing to show you how to use the 
product and who will never laugh at your mistakes. This 
is another very strong incentive for the beginner to buy 
1-2-3. No matter what your level of expertise, it's a very 
nice feature. 
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NOW, QUALITY EDUCATIONAL SOFTWARE IS 

AVAILABLE FOR YOUR HOME COMPUTER. 

e PLATO” software now available on disks in Math, Physics, Foreign Languages, 
Computer Literacy—and more is on the way. 

e For use on your Apple 11 Plus, ТІ 99/44 or Atari 800. 


e Introductory Offering: Single lesson, $45.00; additional lessons, $35.00 each. 
10-day money-back trial. 


Another feature that illustrates 1-2-35 human- 
engineering design is its jargon-free prompts, explanatory 
messages, and fail-safe mechanisms. Suppose I want to 
delete a spreadsheet file. When I type "/F", I get a menu 
of possible file actions, the first of which is in inverse 
video, ] can execute any action by either moving the in- 
verse video cursor to that action name and hitting the 
Return key or hitting the key that is the first letter of the 
action name. lf Î hit the right-arrow key until the action 
name "Delete" is in inverse video, 1 get an explanatory 
note immediately below the command line that says, 
"Delete a worksheet, print, or graph file" ("worksheet" is 
Lotus's name for a spreadsheet). That's what I want to do, 
so I conveniently hit Return. The inverse video cursor is 
already positioned on the option I want, "Worksheet", so 
[ hit Return again. 1-2-3 now reads the current disk and 
gives me a menu of all the spreadsheet files by name. I 
then move the inverse video cursor to the spreadsheet I 
want to delete and hit Return again (there's no need to 
type the file name—just point to it). 1-2-3 displays two 
options, "No" and "Yes", with the cursor on the "No" op- 
tion and an explanatory note, "Do not delete the file". By 
moving the cursor onto the word "Yes" (which includes 
the note "Delete the file") and pressing Return, 1 can 
delete the spreadsheet file. Wouldn't you like a piece of 
software that does all that for you? 

1-2-3 gives you a lot of visual feedback on your 
choices. The inverse-video cursor and menu system 
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described above is one such example. (The resemblance 
to Visicorp's Visiplot package is not accidental: Mitch 
Kapor, who designed Visiplot, is the president of Lotus.) 
Another example is 1-2-35 ability to let you specify 
coordinates by moving the cursor to them instead of 
listing them by row-column designation. To specify an 
area of the spreadsheet, you simply move the cursor to a 
corner of the area with arrow keys, "tack" it in place 
(usually with the same ".” command used in Visicalc), 
and move the cursor away from that point, A rectangular 
area that spreads from the current cursor location to the 
"tacked" location appears in inverse video (see photo 2a). 


Pressing a previously defined 
macro key causes the 
equivalent string to 
be executed as If it had been typed. 
In from the keyboard — 

a feature with great potentlal. 


Pointing to both spreadsheet locations and menu options 
makes 1-2-3 very easy to use and reduces errors. 

Named ranges are another way of pointing Lo an area 
of memory. Any cell or rectangular area of the spread- 
sheet can be given a name of up to 15 characters. That 
name can then be used wherever the cell or range coor- 
dinates would usually be used. Sometimes, a named 
range is simply a convenience: in other places (e.g., in the 
formula for the value of a given cell), it makes the spread- 
sheet more readable, Microsoft Consumer Products’ 
Multiplan automatically assumes that you can refer to a 
cell by the text label immediately to its left; 1-2-3 
stipulates that you create a named range, but that range is 
more versatile than a named cell in Microplan. (People at 
Lotus have told me that the final version of 1-2-3 has an 
option that lets you refer to a cell automatically by an ad- 
jacent label value; you have the choice of positioning the 
labels below, above, or to the left or right of the cells.) 

1-2-3 uses the ten IBM PC function keys (on the left 
side of the keyboard) in two ways. The unshifted keys are 
used for ten often used 1-2-3 commands; for example, F1 
is the Help key described above, F5 is a Goto key that 
moves the spreadsheet and cursor to a given location, 
and F10 is a Redraw command for the most recently 
drawn chart. The ALT key pressed simultaneously with a 
letter key gives you 26 user-defined macro keys. You 
can define each of the 10 available macro keys to be 
any string of characters you desire, including the un- 
shifted function keys, the arrow keys, and the Return 
key. When pressed, the macro key causes 1-2-3 to ex- 
ecute the equivalent string as if it had been typed in from 
the keyboard. This feature has great potential; in certain 
situations, you may be very glad not to have to retype 
the same keystrokes repeatedly. 


WHY А FORMS ~~ 
PROCESSING | 
DATABASE? ~~ - 


Ever since the introduction of low-cost 
microcomputers, business professionals 
have asked for a system that lets office 
workers use the knowledge they have and 
the procedures they already understand. 

The solution has arrived. VersaForm 
now provides you and your staff with a 
natural way to use a computer— à forms 
processing database system. 


THE IDEAL WAY TO USE 
A COMPUTER 

Just about any form in your office can 
provide a familiar and easily mastered 
interface to a personal computer. Simply 
copy a form to the computer screen and 
you're set. 


BUILD YOUR DATABASE WITH ANY 
OF THESE FORMS 

& Bill of Materials 
Client Billing 
Freight Documentation 
Insertion Orders 
Insurance Claims 
Inventory Ledgers 
Invoices 
Job Estimates 
Medical Records 
Personnel Histories 
Project Scheduling 
Purchase Orders 
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Unlike any other system, VersaForm 
gets you started on a computer, working 
the way you're working now . . . you can 
even use your existing paper forms. 


UNIQUELY DESIGNED TO 
YOUR OFFICE REQUIREMENTS 
Most forms have two parts. The form 
heading contains information that appears 
only once on each form, like customer 
name or project number. The transaction 
region, below, has a variable number of 
line item entries which might contain 
quantities, descriptions. unit costs and 
extensions. These entries require a system 
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that does decimal alignment, tax calcula- 
tions, subtotals, payments, running 
balances, and allows you to make changes 
at any time. Ordinary databases simply 
can't do it. 

All these features and more are yours 
with VersaForm. A spectacularly useful 
print formatting capability enhances 
professional forms management. The 
magic of print formatting is the ability 
to produce from a single form in your 
database, several completely different 
printed forms. For example, from a patient 
record you can produce a history chart, 
an insurance claim, a statement and 
standard dunning notice. 


EVERYDAY BUSINESS FORMS 
DEMAND A TWO-LEVEL RECORD 
STRUCTURE... 

ONLY VERSAFORM HAS IT. 


HEADING 


MANAGEMENT REPORTS IN 
A HURRY 

The real power of a forms processing 
database is evident with VersaForm's 
reporting facility. You need only point 
to the data items within a form you want 
queried, sorted, counted, subtotalled, and 
totalled. There's no complicated format to 
enter — VersaForm automatically produces 
columnar farmats, titled, dated and page 
numbered. 
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іп just minutes, а detail or summary 
report is automatically produced. What's 
more, you can run the report again and 
again without having to re-enter the 
instructions. 


APPLE ПИ, HARD DISK, 
IBM PC DATABASE? 

VersaForm supports both floppy and 
hard disk sub-systems. You can swap 
data files between different systems 
through a hard disk-based network. From 
remota locations data disks can be consol- 
idated into company-wide reports. 


OPEN-ENDED SYSTEM. 

For special requirements, an optional 
OEM Pascal Interface provides sophisti- 
cated users and software developers with 
powerful VersaForm tools, allowing direct 
access to the B-tree indexed database. 
System integrators can add value by 
creating templates and writing custom 
interfaces. 

Users say VersaForm is the most power- 
ful and easy to use system around. That's 
because it's more than just a database: it's 
a true Business Form Processor. 
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VERSION NOW 
AVAILABLE 


PAPER 
FORMS 


COPY ENTER BUILD 
FORMAT DATA 


FROM START TO FINISH. 
Dealer and OEM inquiries invited 
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DATABASE FORM 
THE ONLY DATABASE THAT COMPLETELY PROCESSES FORMS 


OVEHPRINT PRODUCE 
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1-2-3 has what I call “intelligent” labels, text strings 
that are not influenced by the current cell width, Say, for 
example, ] want to print a 30-character title across а 
spreadsheet, and assume that all the cells are 8 characters 
wide. In many spreadsheet programs, you'd have to split 
the title manually and enter it in four 8-character 
chunks—awkward and tedious, right? In 1-2-3, though, 


ааа 
1-2-3's ability to “protect” cells 
means that data cannot be 
destroyed unintentionally. 
ee oe E C са 


you enter the full title in the first cell you want it to oc- 
cupy. The string itself stays in that cell as its formula, but 
in its display it spills over into the space normally used by 
cells to the right. The effect is the same as with other 
spreadsheets, but it is achieved much more easily. What 
if you decide your cells must be 10 characters wide? In 
other spreadsheet programs, the title is mangled when 
you change the cell width —each 8-character chunk has 
two blank characters to its right. But because the value of 
the string is retained in only one cell, 1-2-3 displays the 
title correctly despite the change in cell width. Several 
text-justification commands in 1-2-3 also help format a 
single string into rectangular spreadsheet areas that oc- 
cupy one or more rows of cells. 


HEW SOFTWARE FROM 


WEMXBO-Version 2 2. 1 Ы; a jd processor Which Mélanie ihe capabilines сі 
Word Star" to optimiza the printing features of tha MX-BO*. The extra commands 
тсішде creating printing on empty pages, saving line height, chaining different 

flea tor continuous printing, changing atrikecver charactar, providing an alternate 
Greek character set and реа сені capuo charsetars. WSMXSO ia ideal for 
complex formulas. Full sub 
INFOSOFT ACCOU NTING NG SYSTEM-Version 4.2--$750.00 

The INFOSOFT ACCOUNTING SYSTEM-Version 4.2 is menu-triven. Annual 
aging of accounts, personalization for different terminal types, includes АР, AR, 
P,GL bank account monitoring, point-ol sale for sales ragisiass. inventory. special 


buyers files. 
SUPERMAILER-Version 3,7--599,50 
SUPEAMAILER-Varsian 3.7 i8 a database management system for assembling, 
Printing mailing lists and making address labels. Sorting is possibis by пате. zip 
code, and any other user-defined parameter. SUPERMAILER can strip off sub-lists | 
from the master list and may be configured to one of several disk capacinas. 
INFOSOFT CHIROPRACTIC BILLING SYSTEM 


. Version 2.0--5500.00 
| Tha INFOSOFT CHIROPRACTIC BILLING SYSTEM provides a simple manu 
driven c. systam for AT officer with multipla practicioners. The 
INFOSOFT CHIROPRACTIC BILLING SYSTEM allows the user to view all treat: 
ments lora paventinagiven month, Мыкы information, ksi patients, enter new 
petianig, sort the patient file, cha tha description of а treatment age the 
accounts ғасатға Иа, merge files. print labels, print slate mente and audit reports, 
An inventory of servicas and products тау be kept. A database of 2500 patents 
тау be kept on а single quad diskette. 
СҮМТНІА--5148.50 
| CYNTHIA. в database management system with interacive queres allows а 
| userdefinable system for cresting order or synthesis out of chaos. All parameters 
end data-entry requiremenia may be defined by the uset. Gach aniry itam may 04 
merged with other similar files. 
EPRINT- -$29.95 
EPRINT sliows tha user of the Epson MXBO" luli command of the printer, 
including compressed printing. doublastrike, and emphasized printing. with user 
| selectable vertical and horizontal taba. 
MSIPRINT--529.95 
| MSIPRINT allows the user of the MSI full commend ol the printer, including 
compressed printing, doublastrike, and emphasized printing, with user-selectable | 
vertical and hanzontal 18 
SBAPREP---Varsion 4.1---§500.00 
SBAPREP, Version 4.1 ін а complete manu- -daven package that prepares м of 
ihe paperwork for a Small نو‎ Asini don loan, 


to Single SOURCE Solution 
P.O.Box 578, Concord, CA94522_ 


196 December 1062 © BYTE Publications Inc 


Circle 421 on Inquiry card. 


One final human-engineering feature of 1-2-3 is its 
ability to protect cells—that is, to keep you from assign- 
ing new values to cells or ranges of cells. When a spread- 
sheet is used by anyone but its designer, protected cells 
allow the person to use it without inadvertently destroy- 
ing valuable data or formulas. If you try to write a new 
value into a protected cell, you will get an error message 
that says the cell is protected. This is a nice feature, but it 
would be more useful if cells could be "locked" (so you 
couldn't cancel the protection of a cell) and made invisi- 
ble, features that are available in Visicorp's Visicalc Ad- 
vanced Version for the Apple III computer. 


Speed and Integration Advantages 

In addition to being powerful and easy to use, the 
various modules of 1-2-3 are fast and well integrated. 

Many software developers (Software Arts, Visicorp, 
and Microsoft Consumer Products, to name a few) are 
writing their software in high-level languages that are 
usually compiled to the native code of the machine's 
microprocessor, They do that in order to move a given 
program to more than one machine and thus maximize 
their profits. (Rightly so—good software is very expen- 
sive to create.) An interesting side effect of using high- 
level languages is that the resulting product is slower than 
if it had been written strictly for the native micropro- 
cessor. Depending on the efficiency of the high-level 
language used, an assembly-language version of a pro- 
duct can be considerably faster and more compact than 
its high-level counterpart. This is certainly the case with 
1-2-3; it is coded in highly optimized 8086 assembly- 
language code. Granted, I have only Lotus's word that it 
is "highly optimized," but 1-2-3 is fast —I didn't have to 
wait when I expected to. [Editor's Note: A demonstration 
of 1-2-3's capabilities at its recent public unveiling 
illustrated the program's speed. For example: a spread- 
sheet was displayed showing a listing of 25 hotels ordered 
by location. To the right of the hotel listings were 12 or so 
columns of data showing vital statistics for the hotels. 
After setting up the appropriate initial conditions, the 
program was able, within five seconds, to re-sort the 
hotels by revenue, calculate averages for key pieces of 
data, reinsert them into the model, add compensating 
factors for possible future inflation, calculate projected 
revenue figures for the next few years, and graph the 
results... . C. M.] 


Integration is a very important characteristic of 1-2-3. 
Because the spreadsheet, database, and graphing pro- 
grams are in the computer simultaneously (1-2-3 does 
not use overlays ta bring in sections of code when called), 
you are more likely to use them. 1 for one am always an- 
noyed when I have to wait for UCSD Pascal to load 
another part of the language system whenever 1 go, say, 
from the Filer to the Editor. I would be less apt to experi- 
ment with graphing different sets of data with Visicorp's 
Уісісаіс and Visiplot, which would involve saving my 
data to disk, exchanging disks, starting up the Visiplot 


Completely Redesigned. 
Now, the Grappler+. 

The original Grappler was the 
first graphics interface to give 
you hi-res screen dumps from 
your keyboard. The new 
Grappler+ with Dual Hi-Res 
Graphics adds flexibility with a 
side-by-side printout of page 1 


and page 2 graphics. WithT 


Interfacing the Grappler+ to a 
wide range of printers is easy a 
as changing a dip switch. 4K of 
exclusive firmware makes the 
Grappler+ the most intelligent, 
full-featured Apple® Printer 
interface made. And, the 
Grappler + is Apple IIl compatible’ 


Up to 64K Buffer Option 

An optional Bufferboard can now 
be added to all existing Grappler 
and Grappler interfaces. See 
your Apple Dealer for details. 


*Requiras additional software driver, СРМ is a registered trademark of Digital Research, Inc. 
* Requiras graphics upgrade. Apple is a registered trademark of Apple Computer, Inc. 


*.Orange Micro, inc. 1882 
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ACTUAL APPLE it PRINTOUT USING GRAPPLER AND EPSON MX100 


The Grappler+ Features: 
e Dual Hi-Res Graphics » Printer 
Selector Dip Switch е Apple ПІ 
Compatible* * Graphics Screen 
Dump * Inverse Graphics 


a Emphasized Graphics ғ“ Double Size 


Picture • 90° Rotation е Center 
Graphics * Chart Recorder 

Mode * Block Graphics * Bell 
Control * Skip-over-perf * Left and 
Right Margins * Variable Line 
Length * Text Screen Dumps. 


The Grappler + also works with 
Pascal and CPM. 


The Grappler+ interfaces with 


the following printers: 
» Anadex » Centronics е Datasouth 
е Epson* * * NEC * C.Itoh » Okidata” * 


The original Grappler is available tor 
IDS 460, 560, Prism, Microprism. 


LEN 
@ Orange Micro 


3150 E. La Palma, Suite G 
Anaheim, California 92806 
U.S.A. 

(714) 630-3620 

Telex: 183511 CSMA 

Foreign Dealer inquiries Welcome 
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program, exchanging disks again, reading in the data, 
and, finally, plotting the data. 1 would do a similar se- 
quence of disk and program switching to get back to 
Visicalc and adjust my data. How much experimentation 
does that rigamarole encourage? 


Caveats 

This product description is based on more than 20 
hours of experimentation with a version of 1-2-3 Lotus 
loaned to me a month before the design and code were 
finalized. 1 experimented with all of the features men- 
tioned іп this article and several others. I found 1-2-3 
easy to use; it didn't mislead me into doing something | 
didn't want to do or leave me confused as to my place 
within the structure of the program. Although I didn't 
have a copy of the final documentation, I found that a 
functional specification document I was given and the 
disk-based help file provided all the information I need- 
ed. I did have trouble specifying a new range by pointing 
in some situations; Lotus told me that this error will be 
corrected before the product is available commercially. 


News from Lotus 

1-2-3 will be available for the IBM Personal Computer 
sometime next month; it will eventually be available for 
other 8086- and 8088-based microcomputers, although 
Lotus has announced no definite plans or machines. 
Lotus has also fixed the price of 1-2-3 at $495, which 
makes it a tremendous buy for the money. Staff members 
point out that 1-2-3 improves on the Visicorp trilogy of 
Visicalc, Visiplot, and Visidex (which together sell for a 
total of $700 in their IBM PC versions) in both price and 
capabilities. 

Mitch Kapor and his team of designers and program- 
mers are incredibly creative: they have come up with 
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PERSONAL 


Бақ MEMORY, 2 DRIVES (320% 

EACH), COLOR GRAPHICS 

ADAPTER. CALL 
ik MEMORY 2 DRIVES (320K 

EACH), MONOCHROME 

DISPLAY & PRINTER ADAPTER CALL 
QUADRAM (бак) 495 


MONITORS 
AMDEX LOW-RES 13" COLORI 
AMDEX RGB 13" COLOR Ii 
BMC 12" НІ-НЕ5 GREEN (12EUN) 
NEC JB 1280M 12 GREEN 
NEC Ј8-1201М 12 GREEN 
TAXAN RGB VISION t 
TAXAN RGB VISION 11 
TAXAN RGB VISION HI 


(800) 854-1941 
Outside Ga Order Desr 


SERVING YOU 
SINCE 1979 


CALL FOR PRICE & AVAILABILITY 
CVÀ.1 MONITOR ADAPTER 18 


МЕС АРС 


HOIONE DRIVE BAW SYSTEM CALL 
HÛ2 TWO DRIVES BAW SYSTEM CALL 
ноз TWO DRIVES COLOR 

SYSTEM CALL 


SHARP PC-1500 
РС-1500 НАМОНЕ О COMPUTER 256 
CE-150 PRINTERICASSETTE 

INTERFACE 215 
CE-155 8K RAM EXPANSION UNIT 120 


computer age 


4688 CONVOY STREET, SAN DIEGO, CA 82111 
CALL OR WRITE FOR COMPLETE PRICE LIST 
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(819) 565-7092 
Technitel & Calimmia 


MAIL ORDER 


more good ideas than they can possibly implement at one 
time, but they also implement more of them than I would 
have thought possible. They have indicated that 1-2-3 
will probably be able to read dBASE I] Files, thus making 
it possible for 1-2-3 to interchange data with one of the 
most popular databases around. They also told me that 
1-2-3 will be able to make the spreadsheet look like a 
business form with blanks to be filled in by the user, thus 
enabling you to enter data into 1-2-3 database areas. 

Lotus plans to add several graphics features to the final 
version. These include visual superimposition of charts, 
the use of text in user-chosen shapes, sizes, and colors; 
choice of printed chart size; manual scaling of graph axes; 
and support of the Hewlett-Packard HP7470A plotter 
and several popular printers. In addition, Lotus plans to 
add word-processing capabilities to subsequent releases 
of 1-2-3. 


Conclusions 

On the basis of the prerelease version of the software, 
1-2-3 promises to be a fast, easy-to-use, integrated 
package for people who need to manipulate numbers, 
graphs, and records of data. Its instantly available help 
file, interactive tutorial programs, and incorporation of 
tested human-engineering concepts make it particularly 
impressive. [t is one of the first of a new breed of 
sophisticated applications software that is both powerful 
and easy to use, even for beginners. 

Im very pleased about 1-2-3's price of $495, That 
puts it within the grasp of both the professional who 
needs a sophisticated spreadsheet program and the in- 
dividual who wants one for personal use. 

In any case, even unfinished, 1-2-3 is a fine piece of 
software. I look forward to seeing the first and subse- 
quent versions of it.i 
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CALL FOR PRICE 


ATARI 800 & 400 
АТАН! 800 OBRI 
ATARI 406 (18K) 
410 PROGRAM RECORDER 
810 DISK DRIVE 
16% ПАМ MEMORY MODULE 


CALL FOR PRICE 
COMREX СА 1-С: 
COMBEK CR 15 
OKIDATA MIGCROLINE А?А 
OKIDATA MICROLINE BJA 
C ITOH STARWRAITEA F- 10-40PU 
C.ITOH PROWAIT ERA €5104F 
MICROTEK PARALLEL 
INTERFACE 
MICROTEK APFLE 
DUMPLING.GX 
“IDS 560G PAPER TIGER 
“МЕС 3530 SPINWRITER 
“OLYMPIA Е5100 SERIAL BASF 5*4" SE/DO/HUB RING 
‘SPECIAL OF THE MONTH WABASH 8" E&IDD/HUB RING 22 
ТО ORDER Please send cashier's check of personal check (allow 


10 business days (а clean VISA and Masia: Card credit card Sar 
бе ай0 2" 


850 INTERFACE MODULE 

830 ACOUSTIC MODEM 

ATARI ¥ISICALC 

ATARI WORD PROCESSOR 
DISKETTES 


Shipping. handling and insurance іл US. add 3% 
Minimum $5 00 Calitorma residenis add 68%» salas tax Fon 


AISK FREE orders add 10* 


lor Shipping Equipment 18$ subject io pore change 
ізгі availabilily We offer warranty on dll equipment Siote prices 


may dither irom Mal gorges puges 
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WordStar® | dBASE II” | SuperCalc™| Perfect Writer"| VisiCalc* 
$249 $489 $189 | $249 $189 
WordStar* WordStar”/ Peachtree 

dBASE П" MailMerge" | EasyWriter II" Software SuperWriter " 


$695 


$309 
NOW, PAY LESS, AND GET GREAT SERVICE, TOO! 


If you're looking for rock-bottom prices and fast, 
personal service, take a close look at 800- SOFTWARE. 

Because we buy in volume, we're able to sell the 
products you want at prices that finally make some 
sense. But don't take our word for it. Compare prices 
and see for yourself! 


OUR SERVICE CAN'T BE BEAT. 
We take care of you like our business depends on it. 
Because it does. 
When you call 800- SOFTWARE, you get the fastest 
delivery available anywhere. Which means that every 
order is filled the day we get it, And that our unique 


$269 


Call 


$249 


Order Tracking System™ is on the job, keeping tabs on 
your order, every step of the way. 

Our giant inventory — one of the largest in the United 
States — also assures you of the fastest possible service. 
Everything's in stock so you don't have to wait, 

Technical support? Business software expertise? We've 
got it — and it's the best you'll find anywhere. 

But, put us to the test. Let us prove what we've 
proven to satisfied customers around the world. 

That our prices are lower. That our service is better, 
That there really and truly is a difference, 

We look forward to your call. 


CUSTOMERS TELL OUR STORY BEST! 


{#1 have been very favorably impressed with your 
prompt and efficient service and excellent prices, f, 


Peter Зегепр, M.D., West Hartford, Cannecticui 
Rt Rarely today do | have the opportunity to deal with a 


Пгтп which shows such a high degree of professional ability. 
Aloha. 9? 


TO ORDER, CALL TOLL-FREE: 


Joe Neil, Lihue, Hawaii 


ТЕП is indeed refreshing to deal with people as personable 
and professional as you have proven to be.77 

Dave Turner, 4/.5.М., Lubbock, Texas 
Thank you very much for the very prompt service 
you gave me. 97 


William Drescher, Lansing, Michigan 
АН letters an file. 


800-227-4587 » FREE GIFT! 
In California, 800-622-0678 | СЕТ 4 FLOPPY DISKETTES FREE 
CA residents acd sales tax. EJ IF YOU ACT NOW! 

OR WRITE: 800-SOFTWARE, INC. PO | = meetin Га 


185 Berry Street, Suite 6820 

San Francisco, CA 94107 

O Purchase orders accepted 

Г) Prompt UPS 3 day Blue Label service 

O Call for shipping charges and our 
other iow ч |н m prices. 

O Now open Monday [em Saturday. 
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The best software for 


the IBM Personal Computer. 
Could it be yours? 


Actention, all programmers. Heres a 
chance ro reach the top. 

If you've written software that's completed 
and runs on che IBM Personal Computer, we 
could be interested in publishing it. 

(We also could be interested if it runs 
on another computer. If we select your software, 
we'll ask you to adapt it to our system.) 

But be advised. 

Our expectations are great. 

Because che software we publish must be 
good enough to complement IBM Personal 
Computer hardware. In fact, the more you take 
advantage of all our hardware capabilities (see 
the box at right), che more interested in your 
software we become. 

Think about incorporating color graphics 
into your program, for example. 

Use sound. Consider the power of our 
keyboard and remember to utilize the cen 
programmable function keys. 

In all cases, we're interested in "friendly" 
software — with emphasis on quality and wide 
appeal. Programs with che greatest chance 
of being published must be easy to use, offer 
a better way to accomplish a task and provide 
something special to che user. 

What kinds of programs? All kinds. 

Education. Entertainment. Personal 


finance. Data management. Self improvement." $ 


Games. Communications. And yes, business. 


We select programs that will make the 
IBM Personal Computer an even more useful cool 


for modern cimes. 

Г ІВМ PERSONAL COMPUTER SPECIFICATIONS 
| User Memory Display Screen 
| 16K-512K bytes * т зае (ROM) 40K bytes * 
| Microprocessor 80 characters x 25 lines Color/Graphics 


16-bit, 5086 ® Upper and lower case Ta: mode- 


¬ 
Permanent Memory | 
| 

рен Memory Green phosphor screen™ 16 colors * | 
| 

| 


| 2 optional internal 256 characters and 
| diskette drives, 534^ DOS, UCSD-p System, symbols in КОМ” 
160K bytes or 92060 ср —— Grapincs mode: 
| byes per diskene nos 4-color resolution: 
Keybo guages , — 320h x 200v 
| аз keys 6 ft cord BASIC, Pascal, FORTRAN, Black & white resolution: 
| attaches to MACRO Assembler, 640h х 200v* 
| stem unir* COBOL Simulianeous graphics & | 
10 function keys * Printer text capability 
| 10-key numeric рай Bidirectional * Communications | 
Tactile feedback" 80 characers/second — RS-232-C interface | 
stics 12 character styles, upto = Asynchronous (матор) 
| Power-on self testing" 132 characters/line* protocol 
| Parity checking" 9x 9 character matrix ® Up ro 9600 bits per second | 


So, if you think your software is the best, 
consider submitting it. If it's accepted, we'll take 
care of the publishing, che marketing and che 
distribution. All you have co do is reap the 
benefits of our new royalty cerms. And you're free 
to market your program elsewhere at any time 
even if you license it to us. 

We're offering the ladder. Think about 
taking the first step. 

For information on how co submit your 
program, write: IBM Personal Computer, 
External Submissions, 

Dept. 765 PC, Armonk, 
New York 10504. === =" 


The IBM Personal Computer 
Atool for modern times 


For an authorized ІВМ Personal Computer dealer near you (or information from IBM abour quantity purchases) call 800-447-4700. (n Шіпсіз, 800-322-4400. In Alaska or Hawaii, 800-447-0890. 
ОСЫ p-Sysrem із а trademark of rhe Regents nf tbe University of California. CP/M-86 is a trademark of Digital Research, Inc. 
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Book Reviews 


РЕТ/СВМ BASIC 


Richard Haskell 
Prentice-Hall, 1982 
154 pages, softcover 
512.95 


Reviewed by 

Joseph Holmes 

13049 Broadway Terr, 
Oakiand. СА 94611 


Like other microcom- 
puters, the PET premiered 
without much published in- 
formation ready to guide its 
users, Fortunately, consid- 
erably more information is 
now available. One of the 
latest and most useful books 
is PET/CBM BASIC by 
Richard Haskell. 

The book is intended to be 
a course in BASIC program- 
ming using a 40-colurnn PET, 
The modifications for the 
80-column CBM microcom- 
puter are listed in one of the 
book's nine appendixes. The 
introductory presentation 
level makes the book useful 
as both a text and a class- 
room reference. Haskell 
stresses structured program- 
ming throughout and makes 
an effort to relate concepts 
and commands found in 
ather languages or versions 
of BASIC to РЕТ% BASIC. 
This approach adds to the 
value of the book as a pro- 
gramming text. 

The inclusion of graphics 
in many of the program ex- 
amples, а subject often 
treated lightly in other PET 
texts, is a welcome feature. 
Examples make the book 
especially well suited to 
teaching programming to 
junior high or elementary 
level students, who respond 
well to graphics. 

The chapters are well or- 
ganized, and a variety of 
drawings, diagrams, and 
photographs make the layout 
attractive. Because the author 
photographed most of the 
listings and all of the screen 
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outputs directly from the 
video display, many are just 
not legible enough to be 
useful. There should be sup- 
plementa] printed listings. 
Several of the photographed 
listings, however, are 
readable. 

At the beginning of chapter 
one, Haskell describes his 
philosophy of learning by do- 
ing, and in keeping with that 
he introduces the reader to 
the keyboard first, In each 
successive chapter, he begins 
with a summary of learning 
objectives and ends with 
several practice exercises. 

Graphics are introduced in 
chapter two, where the 
author discusses the use of 
the INSERT/DELETE key 
and RUN and LIST com- 
mands in the creation of short 
graphics programs. By 
chapter five, he presents pro- 
grams that manipulate both 
numbers and graphic sym- 
bols to illustrate the INPUT 
statement, 

My wife used the book 
with students in the upper 
elementary grades, and they 
especially enjoyed the Cus- 
tom Checkerboard Patterns 
program in which the input 
of two graphics characters 
results in the output of a 
"homemade" checkerboard 
design. One of the benefits of 
using graphics in teaching 
programming is that they 
motivate the adventurous 
learner to experiment further. 

In chapter seven, the 
author uses an unusual ap- 
proach to discuss types of 
loops. He describes them as 
Repeat While, Repeat Until, 
Do While, and Do Until. The 
For-Next loop is introduced 
in the following chapter, 
which culminates in a pro- 
gram that generates an Amer- 
ican flag, making liberal use 
of the loop. 

Later in the book, Haskell 
introduces the use of sub- 
routines as a method of 
building three-dimensional 


block letters. Chapter nine 
offers another example of the 
author's use of graphics to 
teach programming. The use 
of bar graphs gives the stu- 
dent additional practice in 
subroutines and serves as an 
introduction to the READ 
and DATA statements as 
well. 

In chapter fourteen, 
Haskell explains how to make 
sounds on the PET, among 
them musical notes, clicks, 
sirens, and а phaser-firing 
noise, He also includes a 
schematic for an amplifier to 
connect to the PET's parallel 
port because the built-in 
sound in the latest PET/CBM 
computers is quite faint. The 
final chapter concludes with 
the development of a pro- 


Data Resources and 
Visicorp to Offer 
Business information 


Data Resources Inc. (DRI), 
a McGraw-Hill subsidiary, 
has entered into an agreement 
with Visicorp that will let 
personal-computer users ac- 
cess DRI's and McGraw-Hill's 
business and economic data- 
bases, such as Standard & 
Poor's Compustate, or 
construction-industry reports 
from F. W. Dodge. The new 
service consists of both soft- 
ware and information prod- 
ucts. The software will prc- 
vide users with telephone ac- 
cess to the central data banks 
and will be distributed 
through computer stores by 
Visicorp, maker of Visicalc 
and other applications soft- 
ware. 

Data Resource's informa- 
tion products will be avail- 
able to users from an on-line 
catalog and will contain data 
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gram called PET Organ, 
which combines graphics and 
sound. The program displays 
a labeled organ keyboard 
which creates sounds that 
correspond to the ap- 
propriate key pressed. 
Overall, PET/CBM BASIC 
is both a good text for begin- 
ners and a useful reference for 
old hands. Richard Haskell 
has filled several gaps in the 
library of PET materials by 
including a number of useful 
graphics applications, an em- 
phasis on structured pro- 
gramming, an explanation of 
PET sound, and practical ex- 
amples from his own pro- 
gramming experience, I only 
wish the book had been pub- 
lished before I learned BASIC 
programming. lii 


and formulas needed for 
specific applications. When a 
product is selected, the infor- 
mation will be transferred to 
the personal computer for 
ongoing use in Visicalc, Visi- 
corps popular electronic 
spreadsheet program. 

Full details are available 
from Data Resources Inc., 29 
Hartwell Ave., Lexington, 
МА 02173, (817) 861-0165. 


NACS Relocates 


The address and telephone 
number of NACS (National 
Association of Computer 
Stores) given in the BYTE's 
Bits entitled "Computer 
Stores Listed" is no longer ap- 
plicable. (See the May 1982 
BYTE, page 307.) The new 
address is NACS, POB 1333, 
Stamford, CT 06904, (203) 
323-3143.ш 


WESTICO —The 


ІВМ PC 
ARE 


"е EXDIess 


service that really delivers: 


16 Bit software for IBM PC, Victor 9000, CP/M-86 and MSDOS. 


Westico has good news for owners of 
the new 15 bit microcomputers — a 
full selection of quality software. Pro- 
grams for businesses, professionals, 
and software developers. Westico 
can provide 15 CP/M-80 programs for 
“Baby Blue” and similar 8 bit hard- 
ware options. And there's more good 
news, We deliver more than quality 
software fast. We deliver Westico. That 
means you receive Westico's out- 
standing technical support and 
expertise when you need it. 

Mi | Sophisticated proj- 
ect planning system which uses Criti- 
cal Path Method analysis. Visually 
oriented system makes It easy to 
interactively define task and project 
parameters. Budget costs and work 
hours are also calculated and dis- 
played. Percentage allocation of 
resources to tasks and partial com- 
pletion of tasks on the critical path are 
other features. $395/$25. 

T7 Pst Statistics software library 
in Microsoft BASIC designed to give 
users an effective altemative to time- 
sharing. Performs probability calcula- 
tions, independent variable statistics, 
discrete & continuous distribution 
functions, regression analysis, means 
testing, survey data/contingency 
tables and more. Includes plotting 
and data management. $500/$40. 
MINIMG +l — Does big financial 
planning jobs at micro prices for cash 
flow projections, financial forecast- 
ing, venture analysis, and risk analysis. 
Model limited to 32,000 by 32,000 
calls. Report content and format 
totally under user control. $495/$50. 

: — For law offices with up fo 

25 attomeys and a total of 35 time- 
keepers (including paralegals, secre- 
taries, etc.). All time and expenses are 
distributed to client or other desig- 
nated overhead accounts. Analysis of 
billings, aging of receivables, and 
analysis of each timekeeper's work 
effort. Produces monthly client review 
sheets and ready to mail itemized 
bills. $750/$40. 

| ce ch — For professional offices 
-- architects, accountants, engineers, 
consultants, ad agencies — with all of 
the features of VERDICT. 5750/540. 


1 ПІ. 


JT — Accepts information, 
summarizes data, computes tax, and 
prints returns required by the Internal 
Revenue Service. LEVEL 1 for individ- 
uals produces 14 schedules and 
forms. $195. LEVEL 2 for professionals 
produces 33 schedules ond forms. 
Includes depreciation, state tax inter- 
face. integrated data base for year 
іо year data storage. $1000. LEVEL 3 is 
a Partnership & Corporate package 
which produces 19 schedules and 
forms. $1000. 


511221 :9 — Mailing list system to 
maintain name and address files. Pro- 
duces everything from mailing labels 
to customized letters. $150/$25. 


EINALWORD — Full screen interactive 
word processor with tables of con- 
tents, automatic indexes, simultane- 
ous printing and editing. 5300/540. 


ASCOM — For telecommunications 
between micros or micro to main 
frame. Easy to use full menu mode or 
expert command mode. Built-in com- 
mands for auto-cialing modems ond 
fables for character translation, and 
suppression. Remote mode for con- 
trolling other micros. $175/$25. 

C86 —C language compiler for 
8088/8086 machines, $250/$25, 
CBASIC/86 — Standard microcom- 
puter BASIC language. $325/$30. 
JANUS:ADA — Compiler for useful 
subset of ADA language. 5400/525. 
PASCAL/MT + 86 — Compiler gener- 
ates machine language. 5800/530. 
SID-86 — Symbolic debugging tool 
for CP/M-86. $150/$15. 

ЕМ80/86 — Emulates execution of 
CP/M-80 programs. 5100/510, 

uT-86 — Utility programs for PC DOS 
and MS DOS, $195/525. 


The Westico 24-Hour Computer Hotline for 
300 baud modems (203) 853-0816 for detailed 


information 


eWestico has more than 250 programs that 
work on a wide variety of microcomputers 
including ADDS Multivision, Altos, CPT, 
Cromemco, DEC, Dynabyte, Eagle, Exxon, 
Facit, Hewlett-Packard, ІВМ, Intertec, 
Kaycomp, Monroe, NEC, North Star, 
Northem Telecom. Оһо Scientific, Стога 
Attache, Radio Shack, Sirius, Televideo, 
Vector Graphic, Victor, Xerox, Zenith. 


« and quick access ordering. 


4 Ways to order 

* Write Westico, Inc., 25 van Zant Street, 
Norwalk, CT 06855. 

* Call (203) 853-6880. 

* Telex 643-788 


* Оїакир our 24-hour computer (300 
baud) (203) 853-0816. 


COD, MasterCard and VISA accepted. 


Prices do not include shipping and are 
subject to change. In CT add 71295 sales 
tax. All sales final. 


Manual price may бе credited toward 
purchase of software. 


Dealer inquiries Invited. 


WES-57 
Copyright © 1982 Westico. Inc. 


We're working hard to be your software 1 \ 1 * 


ir FREE colalog 


Lot oil TI 


The Software Express Service 
25 Van Zant Street * Norwalk, Connecticut 06855 


(203) 853.6880 а Telex 643-788 


| 


400 
16K...... 5269 


32К...... 5349 


| $ 
| 48 К 2-2 EENI 429 
410 Recorder | $ 76.00 
| 810 Disk Drive : e $449.00 
822 Printer , $269.00 
| 825 Printer. . $589.00 
630 Modem . $159.00 
| — 820 Printer $259.00 
850 Interíace .$169.00 
| — CX40 Joysticks (Parri $ 18.00 
| CESI Atari 16K Fam $77.95 
нын -—— | 
ATARI 
Pac Man $35.00 
Centipede $35 00 
| Caverns of Mars $32.00 
| Asteroids $29.00 
| Missile Command $29.00 
| Star Raiders $35 00 
DATASOFT 
Расію Coast Highway $25.00 
Canyon Cimber $25 00 
Tumble Bugs $25.00 
Shooting Arcade $25 00 
Clowns and Balloons $25.00 
Graphic Master $30 00 
Graphic Generalor $1300 
Micro Painter $25 00 
Test Wizard $89 O0 
ӛсе! Wizard $64.00 
Bishop's Square $25.00 
ON-LINE 
Jawbreaker $27 00 
Softporn $27.00 
Wizard and the Princess $29 00 
The Next Step $34 00 
Mission Asteroid $22.00 
| Mouskatiack $3100 
SYNAPSE 
Fila Manager 800 қ 57900 
Chicken $26 00 
Dodge Racer $26 00 
Synassembier $30 00 
Page 6 $19 00 
Shamus $26 00 
Protector $26 00 
Nautilus $26 00 
Sime $26 00 
Disk Manager $24 00 
| К.ВҮТЕ 
| 


Krazy Shoot Out. 

K-razy Krilters 
Krazy Antics 

| K-star Patrol 


STICK STAND 
$699 


| west 
Circle 119 on inquiry card. 


Microtek 16K Ram. . $ 74.95 
Axlon Ramdisk (128K) $429.05 
Intec 48K Board 515900 
мек 32K Board .. . $ 7400 
One Year Extended Warranty $ 70.00 
СХ481 Entertainer Package .$ 69.00 
CX482 Educator Package. $130.00 
CX 483 Programmer Package $54.00 
CX 484 Communicator Package . $344.00 
Atan 800 Oust Cover $6 99 
Атал 400 Dusi Cover $692 

$699 


Alan 810 Dusi Cover 


VISICORP 
For Apple, IBM, Franklin 


Мізідех _. . $189.00 


Visifile. .... . .... $189.00 
Visiplot . . ... $159.00 
Visiterm.. . . ... $188.00 
Visitrend/Piol w- $229.00 
VisiSchadute. . .... . aneres $229 00 
Desktop Pian ams 222... 5189.00 
Шаа nee . $179.00 | 
for Apple 1) рия Alan. CBM & IBM | 
Continental 
The Home Accountant (Appla/F ranklin). ..... $59.00 | 
The Home Accountant (ВМ)............ .. $119.00 \ 
1st Class Mail..... ——————— $59.00 
| 
FLOPPY | 
| 
' $36.00 
$46 00 
Bie $4400 
MFO I! (8^ Double Density) $54 00 
Verbatum 
5 1/4" SS OD.. $2500 | 
5 1/4" DS DD... ... $36 00 | 
Ecos | 
5 1/4" SS DD.. 51999 | 


TIMEX 
TIMEX SINCLAIR 1000 


"mur $89.00 


NORTHSTAR 
ALTOS 


Call for price and availability 
on all models. 


c: t a 
мига HH 
ti E р 


IN NV. CALL (702) 588-5854 


Disk Drives For 


Atari Computers 

$1 Single Drive .......... $589.00 
A1 Add-on Déáve.......... $339.00 
52 Dual Drive ...... . $8979.00 


Single Side Dual Head ..$67900 
Dual Drive Dua! Head... 8104600 


MICRO-SCI 
Disk Drives For 
dmm & Apple 
а . $0 
m. $388.00 
A70 . .. $499.00 
C2 Controller $7900 
C47 Controller $85 00 


MODEMS 


Hayes 
Smart .. $239 00 
Smart 1200 (1200 рача! $549 00 
Chronograph $19900 
Microdem li $279 00 
Microdem 100 $309 00 
Novation 
Cal. .. | $144 00 
D-Ca! . $159 00 
Auto Cat. . с 521900 
212 Auto Cal.. . à $589 00 
Apple Cat ll... . $339 00 
212 Apple Cal Il $609 00 
Anchor 
Mark | (RS-232) $7900 
Mark |1 (Атап)... 57900 
Mark ІН (TI-99) ... .. 510900 
Mark IV (CBM/PET) .. . $12500 
Mark V (OSBORNE) .. $95 00 
Mark VI (IBM-PC). i 517900 
Mark VII (Auto Anawot Oil, 611900 
9 Volt Power Supply.. $9 00 
MONITORS 
AMDEK 
300G $169 00 
Color! ...... е: $339.00 
Сами | --..-.-..-» $699.00 
боШ .,.......-.---.. $429.00 
BMC 
12° Green — re $ 85.00 
13, Color 1400 .,.. ... . $27900 
13" Color 1401 (Mid Res . udi. $369.00 
ZENITH 
ZUM 121., „а... $ 99 00 
SHARP 
Sharp 13" Color TV ............. $275.00 
PANASONIC 
TR-120 МІР (High Res. Green) . $159.00 
$259 00 


CT-160 Dual Mode Color.... . 


P.O.BOX 6868668 BTATELINE, NY. 89449 
in-stock items shipped same day you call. No risk, по deposit on C.O.D. orders. Pre-paid ordera receive free shipping within Ihe continental! United States with no waiting period 
| lor ceditied checks or monay orders. Add 3% (minimum 53.00) shipping and handling on ail C.O.D. and Credit Card orders. NV and PA residentia add salen tax. AJ! Петя subject 
(o availability and price change, NOTE: We stock manufaciurersa and third party soltware for mosi all computera on the markel! Cali loday for cur new calalogue. 
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-" FRANKLIN 


EAGLE 


commodore 


Í’ acE1000 > z Е 
- CBM 64 CALL 
BOSE Upgrade Kil $369 00 
| Super Ра! $1598 00 
| 2031 $369 00 
8250 Couble Sided Disk Drive 5169900 
09060 5 Megabyte Hard Disk $2399 00 
| 09090 7 5 Megabyte Hard Disk $2699 06 
| 8050 $1299 00 
| a 4040 $969.00 
ane Ss “+ 8300 елен Quality) $549 00 
| i B023 5599 00 
4022 $399 00 
New Z:Ram Adds CP M and 64K Ram $543 00 
64K RAM ات‎ — 
" 780 KB Disk Storage Word Pro 5 plus 531900 
64 K Pe rsonal Com puter Word Processing, Ultracalc CP/M, Word Pro 4 plus 529900 
Hardware, Software and CBasic Software oe 3 E wm = 

4 а he Adrministatar 
Apple Il and even has some Letter Quality Printer i Power 57900 
eatures not found on the Apple. estat Value sasssco $2995.00 n ЧЩ алады 
| CBM 8050/4040 Oust Cover 51099 


HEWLETT PA KARD | 


CA 


[ннн] 


+179 — 


ы Pe 85 VIC 1530 Commodore Datassetnte $59 00 
PC BIC 1540 Disk Drive $339 00 

54 969 | VIC 1541 (64 Disk Onve) CALL 
VIC 1525 Graphic Printer $339 00 

HP-125 Call... VIC 1210 3K Memory Expander $32 00 
HP-B5 16K ۱ A x 44: VIC 1130 BK Memory Expander 55300 
5 7 Sud қататын болы for price and aval lability 16K ЯС Expansion $34 OO 
Hard Orsk w/ Floppy $4349 00 on IBM-PC hardware, soft VIC 1011 RS232C Terminal Interface $4300 
Hard Disk . $3549.00 А VIC 1112 VIC IEEE-488 Interface $86 00 
“Әмре! Lips” Plotter $1199.00 ware and periph erals. VIC 1211 VIC 20 Super Expander $53.00 
BO Column Printer $549.00 NEC 3550 Printer (for ІВМ) $2099.00 | МІС Mother Board $99.00 


0 HEWLETT fe PRINTERS 
HP 41CV Smith-Corona 
CALCULATOR TP-1 
„209 599 
HP 10Û 
HP 11C 
HP 12C C.ITOH (TEC) 
NEW 115С Starwnter (F 10-406C PSI 51399 00 
NEW 18C Pontmasier (F10-55C PSI 5174900 
HPIL PERIPHERALS IN STOCK! Prowritar BO Со! (P) $499 00 
= =" E ай Prownter BO Col 15) $629 00 
Г Prowriter 2 {132 Coli $799 00 
Okidata 
В2А 54290) 
—S BSA $659 00 
BaP. 6107800 
sen» ШЧ 5119900 
SHARP PC-1 500 8023 pum $549.00 | 132 (ішіу configured) кин 5159900 
ы 1 | M u 
Gy POCKET COMPUTER 7710/7730 $2399.00 B воч configured} $1399 00 
ALSO AVAILABLE: 3510/3530 5159900 | Сан tor other configurations 
: | 
Printer w/cassette interface JB-1201 Monitors $159.00 | Daisywriter 
cassette tape recorder JC-1201 $329.00 Letter Quality. | $1049.00 
| and 4K and ВК НАМ EXTENSIONS JC-1202 — йі 
east 


IN PA. CALL (717) 327-9575 


477 E. THIAD BT., WILLIAMSPORT, PA 17701 
in-stock it&ms shipped same day you call Norisk, no deposit on C.O.D orders. Pre-paid orders receve Iree shipping within the continental United States with no waiting period 
for certified checka of money orders. Add 3% (minimum $3 ОО) shipping and hancling on all C О D and Credit Card orders. NV and PA residents add sales tax All items subject 
to availablity and price change. NOTI We stock manulaciturars and lhod party softwara for most all computers on the markel! Call today for ow new catalogua 


Circle 119 on Inquiry card. 
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Software Review 


Microshell and Unica 
Unix-Style Enhancements for CP/M 


Christopher Kern 
Apartment 839 
201 1 St., SW 
Washington, DC 20024 


Unix, the computer operating system developed by Bel! 
Laboratories, has been justly acclaimed for combining a 
number of powerful features in a simple and uniform 
package. As a consequence, interest in it has grown 
rapidly in the last few years. 

Unix wil] run on a variety of large computers and is 
often used in university, industry, and government com- 
puter centers. Many of the new 16-bit microcomputers 
have Unix or Unix-like operating systems, which is one of 
the main sources of their appeal. One manufacturer, 
Cromemeo, even makes a Unix-style operating system 
for an B-bit computer, using special-purpose hardware. 

Now, two new software products, Microshell and 
Unica, provide conventional 8080-, 8085-, or Z80-based 
microcomputers using the CP/M operating system with 
some of the features that have contributed to the 
popularity of Unix. Though neither one comes close to 
being a full Unix-like implementation, they are both real 
improvements over the normal CP/M environment. To 
appreciate what they do, a brief overview of some Unix 
features is necessary. 


1/O Redirection 
One of the most elegant concepts to be popularized by 
Unix is I/O (input/output) redirection. Many programs 
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read and write a single I/O stream. Typically, the input is 
read in from the users keyboard and the output is 
displayed on the screen of the video terminal. Sometimes, 
however, you may want to have the output go into a disk 
file instead. Unfortunately, with an operating system 
such as CP/M, there is no easy way to do this. But the 
Unix command interpreter allows the user to redirect in- 
put and output at the time a program is invoked. For ex- 
ample, the Unix command "prog « infile" would run the 
program "prog" and tell it to take its input from the text 
file “ілбе”, And the command “prog > outfile" would 
run the program "prog" and send its output to the text file 
"ош е”. 

Suppose, for example, you want to create а file con- 
taining the directory of a given disk. If the program to list 
a directory is called "1s", the command “ls > direct" 
would write the contents of the disk to the file named 
“direct”, rather than print the listing on the console 
screen. The file “direct” could then be edited, combined 
with other files (perhaps to produce a master listing of the 
contents of a number of disks), or treated just like any 
other text file. 

Or you might need to make the same series of changes 
in a number of different text files, Under CP/M you 
would have to edit each of the files in sequence with your 


At a Glance 


Name 
Microshell (Versio | 1] 


Computer 
ВОВО-, 8085-, and ZBO-based 
machines running the CP/M 
Type 2.2 Operating system; 32K 
Unix-style command inter- bytes of RAM 
preter for CPIM 2 2 

Documentation 
Distributor 5] -page user manual 
New Generahon Systems 
Inc. Audience 
2153 Golf Course Dr CP/M operating system users 
Reston VA 22091 who want а Unia-style com- 
{703) 476-9143 mand interpreter 


Price 
5150 ($25 for manual only) 


At a Glance 


Name 
Unica 


Computer 

2ZBO-based machines running 
the CP/M 2,2 operating 
Type system; 32K bytes of RAM 
Unix-style utility programs 

Documentation 

Unica: 48-page user manual, 
ХМ-80: 171-раде user and 
reference manual 


Distributor 


Knowlogy 

РОВ 283 

Wilsonville, OR 97070 
[503] 639-3420 


Audlence 

СРАМ operating system users 
who want Linix-style ublity 
programs 


Price 

595 |515 for manua! ony}; 
5195 wah ХМ-80 macro 
language |525 far manuals} 


system text editor, repetitively entering the commands 
for each file. A Unix user, however, would probably 
make up an editing "script" —a text file containing all the 
instructions For the editor. Then the input of the editor 
would be redirected so that it would receive its com- 
mands from the script, rather than have them typed in 
one by one from the keyboard. 

Under Unix, by the way, the various physical devices 
that are connected tp the central processer—the console, 
for example, or the system printer—can be treated just 
like text files for many purposes, including I/O redirec- 
tion. Thus, you could get a paper copy of the output of 
the listing command, "Is", just by directing the output of 
“Is” to the line printer. If the line printer was known to 
the system by the name “ір” the command would be “Is 
> Ip". 


Pipelines 

Another important Unix concept is the pipeline or 
pipe. A pipeline is a way of connecting two programs 
together by sending the output of the first program to the 


input of the second program, This is one way that Unix 
implements the philosophy, which contributes so much 
to its success, of breaking down big computing jobs into 
small, manageable pieces. This not only makes writing 
programs easier (a small, simple program is obviously 
easier to write than a large, complex one), it also allows 
the user to rearrange various utility programs into new 
combinations. In this way, it is possible to perform tasks 
that were never contemplated when the individual com- 
ponent programs were designed. 

For example, you might have one program that took a 
number of lines of text, arranged them neatly into col- 
umns, and displayed them on the console. By using a 
pipeline, the output of any other program could be fed in- 
to this formatting utility to produce multiple-column out- 
put. The same approach could be used with other kinds 
of formatting programs, sorting utilities, and the like. 
The command “progl ! prog2", for example, pipes the 
output of "ргор1" to the input of "prog2". The vertical 
bar () is the Unix symbol for a pipeline. 

Ideally, “progi” and "prog2" should be executing 
simultaneously, with the operating system handling the 
connection between them and managing any necessary 
coordination. But the concept of a pipeline can be im- 
plemented quite adequately —if somewhat more slowly — 
with temporary files. À pipeline such as the one above 
then becomes shorthand for a sequence of [/O redirec- 
tion. The first half of the command is the equivalent of 
"progl > tempfile”; the second half is the equivalent of 
"prog2 < tempfile". As we shall see in a moment, this is 
how both Microshell and Unica handle pipelines. 


Single-Function Programs 

One practice that flows from the Unix philosophy of 
keeping programs small and simple is that a program 
should do only one thing, and that it should do it as well 
as possible, The result is that Unix (and Unix-style) utility 
programs exhibit a certain coherence. They tend to be 
devoid of unrelated features that, however useful they 
might be, would complicate program design, mainte- 
nance, and improvement. This simplicity encourages 
users to refine their earlier work and that of their 
predecessors. As a consequence, a given computer system 
evolves over time, becoming better and better adapted to 
its users. 

The virtue of this approach is best demonstrated by a 
counterexample, Take the CP/M utility program, STAT. 
STAT is a very powerful program. 1: can calculate the 
amount of free space on a disk. It can provide an 
alphabetical listing of file names, showing the size and 
directory attributes (e.g., whether it is read-write or read- 
only) of each file. It can change the directory attributes of 
a File or group of files. It can reassign system devices, for 
example, іс make the console а hard-copy terminal 
rather than a video terminal. It can display the capacity, 
block and track size, and number of available directory 
entries on each disk drive. And it can print out the cur- 
rent user number and show which other users have files 
on the disk drive currently being addressed. 
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ЕНАМКІЛМ...................СА1Л. 
АШТОв....................... CALL 
IMS jaime’ i жаб wand Di ннн ta ee 
Die ———————— M ~ {Й Ё 
HAYES 
СНЕОМОСВАРН................224 
MICROMODEM II ...............28%9 
SMARTMODEM ............ .-....224 
1200 BAUD SMARTMODEM 
MICROSOFT 
"ГҮ ГГ ТГ IS 
C. ITOH 
PROWRITER 100 CPS ............489 
PROWRITER 120 CPS ..... T а а 


F10-55 CPS .. 
F10-45 CPS ... 


PRISM PRINTER 80.............. 789 
PRISM PRINTER 132............1689 

OKIDATA 
МІСКОІЛМЕ80..................259 
MICROLINE 82A ——— КИ 
MICROLINE 83A ........... .......Ш 
MICROLINE 84A .. 


280 SOFTCARD... 
ENHANCER 1...... 


SEASON'S 


"GREETINGS 


HARDWARE 


SOFTWARE 


CP M т IRM 
MICROPRO 

* WORDSTAR........... 47......д79 
ж SUPERSORT ......... sacsessoss 154 
* MAILMERGE "549 »9 56 b 4 9 4 59 6 6 E E 8 & * 89 
ж ПАТАЗТАН.....................229 
* ӚРЕШІ.8ТАН................... ». 149 
ж CALCSTAR —— ee ЖЕ 
MICROSOFT 

BASIC COMPILER....,....... aaa 299 


O————— ТЕР 

Әр Se аЬ ЯЛ 
muSIMP/muMATH ..............199 
MULTIPLAN...... A——— гі 219 
ASHTON-TATE 

ж ӨБВАБВЕЛІ.....................,... 427 
FOX & GELLER 

ж QUICKCODE............ — аР 
* dUTIL в-евеклевефеазазтфеатффо6ф BEN 08 
SORCIM 
ЕЗПРЕБСАШҒГ,.............,......ШФ2 
FORCE II 

LAT ESTAR bws s oo rriari rosei û oe Б 
[ISA 

* ӨРЕШ,ССАНВО.,................. 189 
OASIS 

+ \ТОҢНЮРОВ............-...,.„„. BAD 
MICROSTUFF 

* CROSSTALK — к, | 


CALL TOLL FREE: 
1-800-523-9511 


Shs 
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SEASON’S GREETINGS 
TO 


THE MICROHOUSE MANUFACTURERS 


SOFTWARE 
APPLE 


VISICORP 
wVISICALC.,.... ee es 
KYISIDEX ....................-... 1654 

ҮШБІРІ.ОТ....................... 158 
*VISITERM ....................... 79 
* VISITREND TOP icd 

МІЗІНШЕ....................-...184 

DESKTOP PLAN Il............... 184 
*DESKTOP PLAN Hi..............184 

MICROPRO 

ҰОКПВТАН.....................224 

SUPERSORT O————— а-а ЙУ 

MAILMERGE €——————— PER, 

рБАТАЗТАН............... — 189 

SPELLSTAR "m 12? 

CALCSTAR .... a 139 


MICROSOFT 

TASC APPLESOFT 
COMPILER ........... .......... 149 
TIME МАМАСЕЕК................ 119 
ҒОКТВАМ80....................149 
e r CERA 
A.L.D.S. ——————À | 


SORCIM 
БІЛРЕКИЕСАШС,.,.................. 189 
SPELLGUARD ote PIS Cera BOS 


ISA 


УОНПРІШЕ,............... 


ІМРА: 
1-215-868-8219 


е ALTOS 2 INTEGRAL DATA SYSTEMS * PEACHTREE SOFTWARE 

* AMDEK e INTERACTIVE STRUCTURES e QUADRAM 

* ANADEX «INNOVATIVE SOFTWARE APPLICATIONS ¢ SANYO 

» ASHTON-TATE s INFORMATION UNLIMITED SOFTWARE e SCITRONICS 

* BAYAD e MAXELL * SILICON VALLEY SYSTEMS, INC, 
* CALIFORNIA COMPUTERS * MICROPRO * SORCIM 

e C. ITOH г MICROSOFT ә SORRENTO VALLEY ASSOCIATES 
> COMSHARE TARGET SOFTWARE * MICROTEK е SYNETEX 

» DENVER SOFTWARE e MORROW e SYSTEMS PLUS 

* EAGLE SOFTWARE г MOUNTAIN COMPUTERS ° TCS 

* ELEPHANT “МАН e TELEVIDEO 

* EPSON г MICROSTUFF е ҮЕМТЕІ. 

e FORCE II e NEC e VIDEX 

e FOX & GELLER е NOVATION * VISICORP 

* FRANKLIN * QASIS * WABASH 

* HAYDEN е OKIDATA e ZENITH 

e HAYES e PERFECT SOFTWARE 


DEALERS INQUIRIES INVITED 


ICROHOUS 


1444 LINDEN ST./P.O. BOX 498, BETHLEHEM, PA 18016 


BYTE December 1982 


PRICES AND AVAILABILITY SUBJECT TO CHANGE 


Circle 314 on inquiry card. 


"PACKAGES * 


CALL US ABOUT YOUR FREE GIFT WITH PURCHASE 


бігсів 215 on inquiry card. 


DEVELOPMENT 
| HARDWARE/SOFTWARE 


GTEK MODEL 7128 
ЕРНОМ PROGRAMMER 


uRS and ASCII daw formats 
make tha 7128 compatible with e 
тү computer with an R5-232 imurit 
роп. 


а Мирана baud rate, Xon/Xali and OTA, 
CTS are 5 — ed. 
т zuo та, a Ln the lollowing. 


8, 2716, 27C18, 2432, 2732. 
O 'MCMBE786, 2564, 2784 
rae 27128, (8748, 8749, 8741, 8742, &751 
with sockel adapter 


e Automatic use al proper program voltage 
based on type selected. 


ОТЕК MODEL 8000 SERIES COMPUTERS 

e Two user operating ушан avaiable 

a Optional support fnr EEPROMS a4 МН: Z80 CPU, no wait states 

sMenu m 4 "cepe al pe selection, па $128K bytt RAM with bank select " 
persone floppy disk y with іш 

eSuppons (лге! end Motorola data farmat Kn for fat disk ^ >» Tem 


as well as conversations! hex formati 
Formatted sereen dump and block read k^ ze ae with ae shes), speeds t5 
command, К baud 


oP. | th 47% interrupt 
Ginterupt driven type shesd, program and Pi iar port, wi - 
varify real tme while sending data. Қ. егет у 


ace parL 
Progen single byte, block, ar whale epram. 
ө intelligant diagnostics discern between gy i An FORMATTED vtorage 
@Eight inch drives available Heo. 


eprom which н bad and one which merely 
MM бота. 9 One ysar warranty (90 days on drives) 
ad ао program sock, е | — Priced ал ar 5239009 molding СРМ" 
peu Ww qoa ^6 — Contact GTEK direct for quotstion on 
(240 VAR/SOHZ available at aight aedi. | S5 9000 milorad 10 your specific reeds 
= a CROSS ARSEMBLEAS 4 Avocet Зүшітті, 


Inc. (For CP/M” based machines) 
For the a ті: 
6805, оо" воа 


rato” 050 
6800, NEC EO. Fa, СОРА 


Cross ae except 
NEC?500 price $500 


a High Parfarmanca/Cost ratio. 
Model 7129 PRICE $389.00 


M28. Suppers 24 pin Vo 4 "E 
paru thru 
only. Upgradable to full 7128 capacity. 
Motel 7128/24 PRICE $289.00 


Accamorim ° Tracermart of Digital Research, іле. 


Ermas, Eproma, Cables 
Post Office Box 289 
Waveland, Mississippi 39576 


СТЕК inc. "m 
ITS YOUR MOVE 


MAKE IT NOW 
EPSON 


CARTRIDGE RIBBONS 


MX-80 MX-100 
$9954 $12.95 e. 


MINIMUM ORDER OF 3 RIBBONS 
SAVE 10% WITH PURCHASE OF A DOZEN 


LABEL SPECIAL 


1 ACROSS Зу x 8/1.” CONTINUOUS LABELS 


NOW 2.99/M (5M Min.) 


CHECK-MATE is now a distributor 
of Memorex Diskettes / 


Check-Mate 


Toll Free 800-343-7706 NV Ma 617-963-7694 


P.O. Box 103 Randolph, Ma. 02368 
WE ACCEPT MASTERCGHARGE AND VISA 
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With all these capabilities, the STAT command would 
probably be very hard to modify. Digital Research, 
which markets CP/M, doesn't supply the source code for 
the STAT command, and perhaps it is just as well, It 
would probably be rather difficult to improve one of 
STAT's many capabilities without bollixing up some 
other feature, 

Another problem is that STAT requires a bewildering 
variety of optional arguments for all these capabilities; 
you can't just type in a single mnemonic name and get the 
information that you want. Іп fairness, though, STAT 
provides a command summary—if you can remember 
how to get it. The default usage, "STAT" with no argu- 
ment, prints out the bytes remaining on the currently ad- 
dressed disk. 

To be sure, Unix is not completely without problems 
itself. It has been criticized for its poor choice of 
mnemonics: “Is” is the directory listing command, "cat" 
types the contents of a file on the console, and "mv" is 
used to rename (move) a file, But having a program do 
only опе thing, and having it provide its output in the 
most commonly used form without the need for optional 
arguments, is a big step toward simpler computer sys- 
tems. And it has the important advantage of making it 
easier for different programs te work together. 


Microshell 

Microshell is a replacement for the CP/M command in- 
terpreter that provides 1/O redirection, pipes, and a 
number of other useful features. The Unix command in- 
terpreter is known as the “shell,” hence Microshell's 
name. In addition to the simple redirection commands, 
"«" for input and “>” for output, Microshell lets you 
echo output that is being directed to a file on the console 
("> +") and to append directed output to an existing file 
PU» > ы” 

As | mentioned earlier, Microshell provides pipeline 
capability by using temporary files. As an experiment, | 
created a pipeline to list the individual words in a text File 
in alphabetical order, using utility programs that (1) 
placed each word in the file on a separate line, (2) sorted 
the lines alphabetically, and (3) filtered out multiple oc- 
currences of the same word. This pipeline didn’t break 
any speed records, but it worked, And if you have an oc- 
casional need for a sorted list of the words in a file, 
connecting existing utilities in a pipeline is certainly an 
easier way to get it than writing a new program. Pro- 
grams that read their input, alter it in some way, and then 
send it to their output are known as filters, which fits in 
with the plumbing analogy of the pipeline, (Incidentally, 
the source code for the programs I used to construct this 
word-list pipeline comes from an excellent book, Soft- 
ware Tools, by Brian W. Kernighan and P. J. Plauger 
|Addison-Wesley, 1976], The programs in the book were 
written in RATFOR, a FORTRAN preprocessor based оп 
the C language. The book is a good source for explana- 
tions of concepts, such as filters, which came from Unix. 
It is also available in a Pascal version, Software Tools in 
Pascal [Addison-Wesley, 1981].) 


EZ 


DISK WITH / MANUAL 


MANUAL ONLY 


ARTIFICIAL INTELLIGENCE" 


MedıcallPAS-3) 
Dental (PAS-3! 


5840540 
59497540 


ASYST DESIGN’ /FRONTIER 
Prol Time Accounting $549/$40 


ЁЁ I'll match any advertised price on any item you want to 
buy from us. And if—Heaven forbid!—you find a tower 
price on what you bought within 30 days, just show me 


the ad and I'll refund the difference. 


FPL Bus Planner $595 
ОЯСАМІС SOFTWARE: 
TexiWriter Ш $111/525 
DateBaok II %269/%25 
Makes tare $269/530 
OSBORNE: Morem 
General Lodger 3:$20 
Асс! Rec/Acc! Рау $ 59:520 
Payroll w/ Cosi $ 59/920 
All 3 $129/560 
All 3 + CBASIC-2 $199.$75 
Enhanced Osborne 
|vanrialra) 
{Includes CBasic | 5268,50 
PEACHTREE: 
General Ledger $398/540 
Acri Recervable $399,540 
Acct Payable $399/$40 
Payroli 5399:540 
Inventory 5399540 
Suryoyor $399: $40 
Property МОЇ $799'340 
CPA Chem Wro- -up 5799 540 
P8 varsin Add 5231 
MagiCalc $288/$25 
^ Poach Pak Senegsd $1195/Sna 
Other less 105 
STAR COMPUTER SYSTEMS 
GL. АВ. АР Рау 5 359 
All 4 51129 
Legal Tone Billing 5 846 
Property Mngm!t $ Вай 


STAUCTURED SYSTEMS 
Business Packages. 


General Subtoutrna 5250 540 
Ароһсавоп Шек 8429.540 
DIGITAL RESEARCH ' 
CP/M 22° 
NorthStar $149 $25 
TRS-BO Model JI 
iP+T| $1759/$35 
Micropolis $175/$25 
^ CP; M-Intel MOS $135 
PL! 1-80 $450,$35 
ЕТ-80 $179;/530 
МАС % 85:515 
RMAC 5179 
Sid % 65/315 
£-Sid $ 90:515 
Тек $ 90/515 
DeSpoat 5 49/810 
CB-Bü 3450535 
CBasic-2 $ 08/%20 
Link-80 5 907510 
FOX А GELLER 
и" Quickscreen %125/5ла 
и“ Quickcodoe $265/$na 
т” dutl $ 65/$na 
MICRO-AP* 
5.8аѕк 5259:525 
Selector IV $295/.$35 
Selecior V $495 '550 
MICRO DATA BASE SYSTEMS: 
HDBS $269/335 
MDBS 57957940 
DAS or SP or RTE  $268/510 
MOBS PKG $1992/560 
MICROPRO: 
Word Star $289 $60 
Customruzalon Notes %449/%па 
Ман-Меғде $ 99 525 
wordStar/Mail-Merge. 4369 $85 
DataStar $249/$60 
Word Master %119/340 
SuperSort ! $190:840 
Spell Star $175/340 
CaleStar $259/3na 
MICROSOFT: 
819-80 5298 
Basic Comp lat $429 
Fortran-BO 5248 
Саров 5588 
M-Sort $175 
Macro-BO $144 
Edit-BO § B4 
MuSimp'MuMàath 5224 
MuLisp-Bo $1T4 


Call for Pee 

SORCIM ° 

SuperCalc &2098/$n3 
Trans B6 $115 

Жс] 3157 
SUPERSOFT- 

Ada $770, $na 
Diagnostic | 5 40,320 
Diagnostic (1 $ B4/$20 
Disk Doctor 5 89,520 
Forih 180860 оғ 2801 %140/425 
Foriran 5219/53D 
Fortran w+ Нано: 5209/535 
С Compiler %22%/%22 
Star Edil 5189/5537 
Scratch Pad 5206/5 15 
StaisGraph 574,518 
Analiza 1! % 45/$nà 
Dataview $174/$15 
Dish Egil $ gB/$15 
Encode, Decode IL $ 85:513 
Optimizer 5174 $15 
Super M List 5 68.515 
Term И $179,&15 
Zap 2-8000 5450/515 
Lblities | $ Sin 
Lulu |! 5 54/578 


ORDERS ONLY—CALL TOLL FREE—ViSA—MASTERCHARGE 
1-800-421-4003 • Calif. 1-800-252-4092 
Outside Contmental О S.— add 510 plus Air Parcel Post + Add $3 50 
postage and handling per each item = Сашогта residents add 8523. 
sales tax + Allow 2 weeks on checks, C OD $300 extra » Prices 


ACCOUNTING PLUS 
1 Modula $385/$na 
4 Modulgs $31255/$na 
АН E 4500/5 пл 
TCS: 
GL e АН orAPorPay $ 78/$25 
%280/%99 
Каалы, 5 797/525 
Compiled each $ 89/525 
UNICORN ' 
Mince $149,525 
белье 149/525 
Есіп $249,350 
The Final word $270/$25 
WHITESMITHS: 
C Compiler $600/$30 
Pascal Incl C| $850'$45 
PASCAL 
Pascal; MT + Pkg $449,830 
Compiler $315 
Sp Prog $175 
Pascal. 2 5340/530 
Pasea! UCSD 40 5870/550 
Pascal’ М $355/$20 
Tiny Pascal 5 76:515 
олана 
" $H04/545 
dBASE N %5925/%60 
Condo: M $535/$50 
ЕМ5-В1 5445 5ла 
WORO PROCESSING 
ViordSearch $179 $50 
SoecliGuaru $229 525 
Peachtex! $289:/545 
Magic Spell 5260/525 
Spell Binder $349,545 
Selact $495/$na 
The Word % 65/5na 
The Word Plus £145/$na 
^ Planner! | YP! 5285:5ла 
“COMMUNICATIONS 
=” ASCOM $149'$15 
«~ BSTAM $1498/$na 
м” BSTMS $140/$na 
v^ Crosstalk $139/5na 
„е Мом $ B80'$na 
‘OTHER GOODIES 
Micra Plan $4t9/$na 
Fran 80 5260/5930 
Targetiinterchanger 3125/530 
Target i Planner! $180,530 
Target i Task) 3290'$30 
Plannercalc 3 50 
Tiny С $ B9;$50 
Tiny С Compiler 5229: $50 
Nevada Cobol 5179.524 
MMicroStal $224 325 
Мезі 3130,55 
МігіМпағ $449/4350 
SIatPak $449/540 


Micro В + 
Raid 
String) 8d 


med source} 
Р/М Utility 


1515 
ух 
Supervyz 


СР/М Power 
Maine Magic 


и“ CIS COBOL 
»* ZIP MBASIC. CBASIC 
Real Estale Analysis 


— Old Nick for 
DISCOUNT SOFTWARE 


$229/420 
5224/535 
5 84/520 
$279/$na 
5188/4%0 
$199,420 
$ Aina 
$ 75/Фпа 
8 85/$na 
$765/5$na 
$129/512 
&$1T6/$na 


APPLE И 


inventory [each | 


| Needs G/L to runi 
"OTHER GOODIES 


Super-Toxt t 
Data Factory 


В Master 


Versaiorm VS1 
VH1 


ШЕШШ 


subject то change withoul notice • Alb items subject Io availability 
* = Міг trademark—Blye Label $3.00 additional per item 
СРАМ із a registered iradamark of DIGITAL RESEARCH, (NC 
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SOFTWARE 


BRODERBUND 
Gil width АР 5444 
Рауға! $355 
INFO UNLIMITED’ 
Easy Writer (Prot) $355 
Dorados $129 
EasyMailer |Prof} $134:875 
her less 155. 

MICROSOFT: 
SofMcard (2-80 CP/M) $208 
Fortran 5179 
Cobol 5499 
Tasc $139 
Premium Package sepu 
MICROPRO' 
Wordstar 5209:$00 
MaiMorge 5 99/825 
Warrfstar'ManMerga  $348/$85 
SuperSort I $159/$40 
Soaistas $129:$40 
CalcStar $175/$40 
DataStar $265 &60 
PERSONAL SOFTWARE; 
VISICORPF: 
Visecale 22 $219 
Desktop Plan ii $219 
Misiterm $ 00 
Visas. 5219 
Wisiplat $180 
Visitrend /Vimplot $259 
Wisttile 5219 

at Vigae wegh $259 
PEACHTREE- 
G/L, S/R, AJP Pay or 
Inventory (each) $224 ‘$40 

» Peach Pack P40 $795 

» SOFTWARE DIMENSIONS, INC. 
Accounting Pius di 
G/L AR. AP or 


S385 tna 


16-ВІТ SOFTWARE 
WORD PROCESSING 
(BM РС 


Wordstar 5288 
Мзітетде 5109 
Easyerifter $314 
Easyspeller $158 
Seleci/Superspell $535 
Wire 116 
Speliguarc 

also avaliable for 

B" 8065 зу! гп! 5229 

SP Law 

for Spetiguard) $115 
Телімгій ес (it 5169 
Spellbinder 5240 
Final Word %270 
LANGUAGE UTILITIES 
ІВМ РС 
Crosstalk $174 
BSTAM 5149 
BSTMS 5149 
B^ 16-HiT SYSTEMS 

=” Pascal МТ + 86 SSP 5765 

CBatic 66 $204 
Pascal М/88 5445 
Aci B6 $157 
Trans 86 $115 
XLT Bf $135 
IESITE AND DISPLATWRITER 
CP. M 86 $204 
MP'M 86 5585 
OTHERS 
IBM PC 
SuperCalc $269 
VisiCalc $219 
Едеуінег 5359 
Mathimagic % 89 
CPIM Powa % B5 
Condor 21 $285/$35 
Condor 22 $535/$35 
Conder 23 $895.$35 
Condor 20Q $175/$na 
Condor 20R $265/8na 
Srpak %449/%40 
Opumizer 517T4;/$na 
Desktop Plan (i 5219 
Desktop Plan 1M $250 
Visidex $219 
Vistirend $2758 
TCS G/L, A/A, A/P 

Pay Inventory 

retires 128K 

БАМ! pach $129 
Eoure Package 145D 


Many Моге available for use 


wit the Baby Blue Goard- 


8^15-BIT SOFTWARE 
Super Calc $269 
CEM Power % 88 


GOT A QUESTION? 


CALL OUR HOT LINE: 213-837-5141 
THE DISCOUNT SOFTWARE GROUP 


6520 Selma Ave., біліс 309. Los Angeles, CA 90028 


THE ULTIMATE SOFTWARE PLAN 


* (213) 837-5141, in't TELEX 488-0445 DISCSOFT LSA 
* USA TELEX 194-634 (Attn: 499-0446) 
* TWX 910-321-3597 (Alin. 490-0446) 
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E WISH A MERRY CHRISTMAS and HAPPY HANUKKAH TO EVERYONE 


TO OUR PATRONS WHO HAVE HELPED MAKE THIS OUR 3rd CHRISTMAS IN BUSINESS — THANK YOU 


* PC COMPATIBLE 
HARDWARE 


PC-S000 Computer 

PUCBOO A heroc атра 1225) 

PCI LÀ Гари meni ӘӘК (туей 
NM PCNA 1O Um, ОҚ. F нісін 

хак Nmerny Care flor БАК) 

Rentec Vierge Ea narsan 


МЕС PC-8001 Software 


ATARI 800 $649 


Inciuctes 48K Memory 


Alen 400 CTER} 
ATU Program Racor tht 
810 Disk rye 


НАМ Module 
Bit 280 zalumn cara ine 600 


АТАН) SOFTWARE 


Word Processar (D 

мезо! BASIC in 

Масто Asoumbeet & Теа Бот (di 
Fac Man icanridgsi 

Contiporta tcavtrdges 

kbenis Command гене іне) 

Star Harry Icartsidga) 

Space invadots cartridge 
Carema of Мың 10165) 
Ёвкертлат! a (E 9 


We carry such more эмеге tor АТА 


ШЙ сся дануы ta Ну 


Жә» 2120020) 
COMING SOON! 
DEC RAINBOW 100 


Foglues, 2-50 and 16 із! BOSE | +5 
гче, TAIN Rae а Opi "M alae к {a Еее 
Ы isg ж ЛЫЙ coburn in Hs eandcm 
irpgbcnrd. hi ii Doiy "ich La в ТЕ 


Anchor Ашіптідіні Sgnadman | 
бтьгімн Ашап нып Bing ater 10 


(Hayes 


Бетеігіттенімиті |4 ОЙ kuc 
Senar tegen n 1200 Daud 


OVER 1000 ITEMS IN — 


OUR WINTER CATALOG [м ovation os 


SEND $1.00 CREDITED | „snar oon mea connec 
TO YOUR NEXT ORDER | coc modam 


iBM PC COMPATIBLE 
4 Coll For Detalis 


133 ¢ 


One small but nevertheless important feature of 
Microshell is that it allows lowercase command-line 
arguments for programs. This is critical for many text- 
processing applications using filters. A Microshell pro- 
gram to print out each line containing the word 
"Microshell" will ignore the word “MICROSHELL”. 1 
mention this partly because І have been irked by the fact 
that the CP/M command interpreter turns the entire 
command line into uppercase, and partly because it il- 
lustrates how a seemingly minor improvement in a 
system function can make the system considerably more 
flexible. (File names are kept uppercase to guarantee 
CP/M compatibility.) 


Shell Files 

It is often useful ta execute a batch of commands, one 
after another, without sitting at the computer console 
and entering each command individually. CP/M pro- 
vides such a batch capability with its SUBMIT program. 
Improved batch processors have been developed by 
various CP/M users (e.g., Ron Fowler's SUPERSUB in 
the January 1982 issue of Lifelines magazine). But none 
equals the simplicity of Microshell's shell files. The 
Microshell command interpreter itself—rather than a 
separate program—reads a script of commands from a 
text file and performs them in sequence. Automatic argu- 
ment substitution is provided, control characters can be 
included in a shel] file, and a shell file can provide input 
to a program that would normally come from the console 
(this is similar to CP/M's XSUB program). Shell files can 
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IBM PC PERSONAL 
COMPUTER 


Please cali fer price and avatar 


&x Apparatinc. | „с ie 


арага Como CB апар 257 
Apparat Glock Calendar cad m^ 
Sy tet На Hes Cightpen 


A ST 
Combo Pros HAK with ne —- Savia! 
M кла CleciuCalimda 44 
SP" тгк ore 256K prp" 


MICROSOFT т ES —— 
ay TD 
12k dede | i 


Duh CALL FORA MORE БЕ! an 5 aro" 


a d 
| фак Upgrade (athe (BM FramCard— ны | and hara s 


QUADRAM 


Очна зей” Spnas and Parais! parte, 
p chochrcaimngm! and memory п бақ, 1280, 
| tHe and 25BM ronfgualabons PLEASE 

| CALL ҒО OUR Prices. 


ADD.ON DISK ORIVES 
Tandon Th 100-2 Ака мт ivi 299" Tireg Management рә 


Percorm Add-on Sangie Sikut Dionne Mg" 
Percom Add-on Doubie Sidet Ore 90" 


Vic-2ü PRINTERS 


The Friendly Computer | sexx 


Smith Cosma |5 си F1 


E: dE С. Ноћ 


F-5 55 CPS прата» А алет! 
F-10440 CFS ошен 

F-1 4D CFS гыч iam 
Potter МАЛИ 107 qara tee) 
Pegi 89310 107 era) 
Pigg 11 1650 15^ medela 


EPSON 


M3 80 FIT Тұра 1) varpi apret 


VIG USD Single Dash Duro 39 , 
ёб MX - HX Tyne i wigtaphics 
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also be interrupted easily, cutting short a long batch se- 
quence. 

Shell files under Microshell are not as flexible as they 
are under Unix, however, Unix allows shell files to be 
nested (a command in a shell file can be another shell 
file), It also provides control structures that can be used 
to vary the command sequence. But Microshell's shell 
files are a big improvement over CP/M's SUBMIT. For 
shorter batch jobs, Microshell provides a nice alternative: 
multiple commands on a single line, each separated by a 
semicolon, This is a faster way to execute a simple series 
of programs than by using a shell file. 

Another major Microshell feature is an automatic 
search routine for commands and files. This makes it 
possible to ignore which disk drive a particular program 
or file is on. When Microshell receives a command, it 
searches first on the disk that is currently being addressed 
(the logged-in drive, in CP/M parlance). 1f it can't find it 
there, it continues the search on other disks according to 
a user-specified sequence. In a multi-user CP/M system, 
the automatic command search will also search the User 
#0 area in addition to the user's own area. This has the ef- 
fect of making User #0 “public.” 

Automatic file search comes into play when a running 
program issues a request for a particular file. If the file 
can't be found on the current disk, Microshell will search 
for it along the same search path specified for automatic 
program searches. Microshell, however, will perform 
these automatic file searches only for files with certain 
specified extensions. For example, you сап specify 
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“OVL” as an automatic file search extension. Then, if a 
program requests a file such as “TESTFILE.OVL", 
Microshell will search all the disks for that file. But if a 
program requests a file such as "TESTFILE.TXT", Micro- 
shell will search only the current disk for that file. 


Replacing the CCP 

Microshell is loaded from the normal CP/M environ- 
ment just like any other command file. When loaded, it 
automatically locates itself just below the CP/M BDOS 
(basic disk operating system), which contains the prim- 
itive system functions in a form that is identical on all 
machines. Microshell completely overlays the CCP (con- 
sole command processor) that is supplied by Digital 
Research. And it supplies the standard CCP func- 
tions—e.g., TYPE, DIR, and USER—as well as its own 
Unix-style extensions. Because the Microshell command 
interpreter is much larger than the CCP, it reduces the 
amount of memory allocated to user programs. In the 
version of Microshell that I tested, the command inter- 
preter occupied about 9500 bytes. 

Because Microshell replaces the CCP, programs that 
require the CCP to be in place—such as MOVCPM, 
which is used to change system memory size—obviously 
will not work under Microshell. 

Programs that address CP/M legally —that is, through 
the designated system calls documented by Digital 
Research—should run fine. Most commercial software 
will work under Microshell, but some users-group pro- 
grams will not. The Microshell manual includes an ap- 
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pendix on program compatibility. No serious limitations 
are listed, and I did not find any on my own. 


Performance 

In some respects, Microshell slows down CP/M's per- 
formance. Checking for shell files (batch commands) and 
automatic command and file searching all require extra 
disk accesses. It is possible to restrict automatic com- 
mand searching and to turn off automatic file searching 
altogether, which will minimize the delay. Restricting 
automatic command searches to a single disk (i.e., having 
a "system" disk that contains all executable programs), 
which most users will probably want to do anyway, will 
set a maximum of one extra disk access each time a pro- 
gram is invoked. 

In one very important respect, however, Microshell 
speeds up overall system operation; it eliminates the 
warm boot—the resetting of the system—that occurs 
after most CP/M programs. (It provides an explicit log-in 
command for use when changing disks.) On balance, on 
my system, Microshel] makes things happen somewhat 
faster than they do when the CCP is in place. 

Search paths, extension specifications, and other 
Microshell parameters are supplied by a menu-driven 
configuration program that comes as part of the 
Microshell package. The program is easy to use, and 
Microshell can be reconfigured quickly as the user's needs 
change. The Microshell manual is difficult to follow in 
places, but it is quite well organized and appears com- 
plete. It even includes a short section entitled “How to 
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Listing 1: Three files, FILE1, FILE2, and FILE3, can be con- 
catenated "horizontally" by Unica's HC command. The result of 
the concatenation is shown in listing 2. 


А>ТҮРЕ FILE1 


MICROPROCESSOR 

WORD SIZE 

REGISTER SIZE 

MAIN MEMORY 

MEMORY TYPE 

HARD DISK CAPACITY 
PLOPPY DISK CAPACITY 
SIMULTANEOUS TASKS 
OPERATING SYSTEM 
SYSTEM LANGUAGE 


А>ТҮРЕ PILE2 


280 

В bits 

8-16 bits 

64 kilobytes 
semiconductor 
о bytes 

2 megabytes 

1 

СР/М 

PL/M 


А>ТҮРЕ FILES 


68000 

16 bits 

16-32 bits 

512 kilobytes 
Magnetic bubble 
50 megabytes 
0.5 megabytes 
5 

UNIX 

C 


Run Microshell without Reading the Manual," which 
ought to be a statutory requirement for every manual. 


Unica 

Unica consists of Unix-style utility programs that run 
under CP/M on a Z80 microprocessor. True to the Unix 
approach to programming, each of these utilities per- 
forms a single function, although most have options that 
vary the way it performs that function. Some of the func- 
tions of the Unica utilities, such as those for directory 
listing and file concatenation, are available on programs 
supplied with CP/M by Digital Research. Others, such as 
file comparison and disk mapping, can be performed by 
programs that are available from other vendors or the 
CP/M Users' Group. A few, such as the utility that con- 
catenates programs "horizontally" (see listings 1 and 2) or 
the one that creates multiple “links” to a single file, do in- 
deed appear to be unique in the CP/M world, as the 
name "Unica" implies. 

The Unica programs all provide input and output 
redirection, and output from one can be piped to the in- 
put of another. Like Microshell, Unica uses temporary 
files for pipes. Unlike Microshell, however, the 1/O 
redirection and pipe mechanisms are built into each pro- 
gram, When a program is invoked, the first thing it does 
is scan its command line for these special directives. This 
allows the normal CP/M command interpreter to be left 
in place. 

This means that while Unica programs allow pipelines, 
they cannot interact with non-Unica programs. Obvious- 
ly, this is a less general mechanism than Microshell, 
which allows any program to participate in a pipeline 
{assuming the program normally communicates with the 
console}. There is available, however, an optional pro- 
gram called the XM-80 macroprocessor, with which it is 
possible to write new programs that are compatible with 
the Unica originals. 


Wildcards and Links 

Unica programs also respond to Unix-style 
"wildcards," which are somewhat different than those 
available under CP/M. A wildcard is a way of specifying 


Listing 2: A horizontal concatenation of the three files in listing 1, achieved by using the Unica HC command. The integers in the 
command line before the last two file names indicate the column where the left margin of that file is to be placed. 


A»HC ҒІҺЕ1 31 FILEZ 51 FILES 


MICROPROCESSOR 280 
WORD SIZE B bits 
REGISTER SIZE 8-16 bits 


MAIN MEMORY 


MEMORY TYPE semiconductor 
HARD DISK CAPACITY 0 bytes 
FLOPPY DISK CAPACITY 2 megabytes 


SIMULTANEOUS TASKS i 
OPERATING SYSTEM CP/M 
SYSTEM LANGUAGE PL/M 
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64 kilobytes 


68000 

16 bits 

16-32 bits 

512 kilobytes 
magnetic bubble 
50 megabytes 
0.5 megabytes 

5 

UNIX 

C 
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Who says General Ledger 
is simple? | 


BPI System's 
Wi General Ledger 
e System is one 
of the most 
advanced accounting systems available today for 
microcomputers. 

Ease of use and simplicity of data entry mean 
that anyone familiar with che basics of bookkeeping 
can operate the system within minutes, without 
specialized training. The package includes a demon- 
stration disk for training and a thorough owners 
manual for quick instruction. 

Features programmed into the ВРІ General 
Ledger System include six custom journals: Invoice 
Register, Cash Receipts, Merchandise Purchased. 
Cash Disbursements, Cash Register Journal, and 
General Journal. The data entry procedures for 
these Journals are standardized to make data entry 
fast and easy. And each of the journals can be listed 
on your CRT screen or printer. 

The BPI General Ledger is probably all the ac- 
counting software many businesses will ever need 
since it also includes important subsidiary ledgers: 
such as an Accounts Receivable Ledger to record 


customer activity. An Accounts Payable Ledger to 


record vendor activity. And, a Payroll Ledger to 


maintain monthly, quarterly, and year-to-date infor- 


mation needed for 941 and W-2 reporting. 

The BPI General Ledger System can UP 
produce up to ten departmental or h 
branch Profit and Loss Statements and aai 
consolidated Profit and Loss Statement. 

For quick access го vital information 
whenever you want it, the following reports 
can be listed to your CRT screen or printer: 
Financial Statements, General Ledger, Accounts 
Receivable Ledger, Accounts Payable Ledger, 
Monthly, Quarterly, and Year-to-Date Payroll Reg- 
isters, Merchandise Purchased by Due Date, and 
alphabetical and numerica! sequenced lists of 
payors/payees, vendors, customers, and employees. 

To protect important accounting data, the sys- 
tem even provides for making backup data disks. 
The process is so simple you can do it as often as 
you wish. And, the General Ledger interfaces with 
the entire family of BPI Accounting Systems. 

Ask for a demonstration by your computer 
dealer or write us for more information, You'll see 
how powerful, yet simple, a General Ledger system 
сап be. 


ВРІ and BPI Systems are trademarks of ВРІ Systems Inc. 
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a group of file names with a single reference. For exam- 
ple, the CP/M command "DIR *.EXT" would list all Files 
with the extension ".EXT"; the asterisk would match any 
file name in the directory. If you wanted to list all the files 
that began with the letter "A", you would type "DIR 
А *.*": the first asterisk would match the remaining tet- 
ters of the file name and the second asterisk would match 
the extension. Under Unix and Unica, all files beginning 
with "A" can be specified by typing "A*'"—that is, “A” 
followed by just a single asterisk. The wildcard will read 
across the "." specifying the extension. 

Two Unica programs—LN, the file link command, and 
RM, the file removal command—are used to create and 
eliminate multiple references in the directory to a single 
file. These references, or links, allow users with different 
CP/M user numbers to have the same programs or Files 
available to them without cluttering up the disk with ex- 
tra copies of the files. Although the regular CP/M erase 
command (ERA) will erase a file link created by the LN 
command, a warm boot is necessary afterward to make 
sure that the CP/M disk-allocation routines don't over- 
write the file while other links to it remain. The RM pro- 
gram takes care of that automatically. 

Unfortunately, the CP/M command interpreter re- 


stricts the use of one of the better Unica utilities, SR, 
which is modeled on the Unix utility GREP. (GREP, as 
you no doubt have guessed, is an acronym for "globally 
look for regular expressions and print.") lf you use SR to 
list all the lines in a file containing the word "Unica", it 
will print al] lines that contain “UNICA”, "unica", or 
"unlca" as well because the CCP does not permit lower- 
case characters in command lines. SR has options to list 
only the lines that do not contain a given pattern, to 
count the number of matched lines, and to search more 
than one File, among others, and it is an extremely useful 
program to have around despite its command-line limita- 
tions. 

Another excellent Unica program is the directory 
listing utility, LS (see listing 3). Although many directory 
programs are available for CP/M—I think I have tol- 
fected about half a dozen from the CP/M Users’ 
Group—Unica’s LS program is the most flexible. It is also 
one of the Unica programs for which it is convenient to 
have directed output, because it is not uncommon to 
want to put the contents of a disk directory in a File. My 
only complaint is that LS as supplied insists on printing 
all the file names in lowercase. While this follows the 
Unix convention, Unix allows file names to be in lower- 


Listing 3: A directory obtained by using Unica's LS command with the optional arguments " —ALM", The "A" argument means show 
all files, including system files, that would normally not appear іп the directory. The "L" option specifies а long format. The "M" 
argument means provide multicoluran output; otherwise, each file entry would have been printed on a separate line. The first field 
shows the file attributes. An "r" in the first column means the file is read-only. An "s" in the second column means it is a system file. 
The next field is the file size in bytes (in CP/M, a multiple of 128 bytes is always allocated). The last field is the file name. While it is 
printed in lowercase, CP/M file names are actually stored only in uppercase. 


A> LS -ALM 

alloc.crl — 4,352‏ 408 ,1 ج 
m 384 alloc.h а 128‏ 
bedreals.erl -- 6,656‏ 3,200 چ 
ra 5,376 bios.sys nil 3,968‏ 
byte.h — 128‏ 384 == 
-в 1,152 С.ССС — 5,760‏ 
e 5,376 calc,com — 9,856‏ 
-m 13,696 cc.com — 7,680‏ 
-g 15,872 cc2.com a 2,432‏ 
clib.com — 10,880‏ 5,248 = 
cn 4,608 clink.com = 18,176‏ 
9,984 س config.dat‏ 5,120 == 
mess 13,440 configur.com -- 15,232‏ 
Crayon.com = 16,256‏ 22,912 == 
456 ,3 سایس crck.com‏ 1,536 — 
customiz.com -- 1,792‏ 12,160 --- 
d.com — 13,312‏ 1,792 — 
date.com =н 11,776‏ 512 —- 
ddt,com -- 6,144‏ 4,864 -- 
debugger.erl —— 1B,432‏ 9,856 —- 
deff.crl --- 896‏ 7,296 —- 
deffz.cri = 2,304‏ 5,760 = 
m 7,680 diff,com —— 1,408‏ 
display.com -s 27,904‏ 2,304 == 
ац. con —B 23,808‏ 7,296 =— 
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dup.com -8 16,640 mt280.o0vl 
ed.sub -9 35,840 mt380.ovl 
edcpm, сот m 14,848 mt480.0vl 
float.crl —8 13,568 mt560.ovl 
fnj.h == 38,912 mtplus.com 
format.com -- 9,472 ши1ізр, сот 
fpr.com — 256 nal.h 
fpreals.erl — 128 nfnj.h 
fullheap,erl — 22,912 paslib.erl 
hc.com — 21,760 pencil.com 
12.com — 6,144 pie,com 
linkmt.com -- 7,424 pip.com 
lisped.sys e 2,816 randomio.erl 
lispexec.sys — 35,968 sconfig.com 
lispfuns.sys — 34,816 scribble.com 
load.com — 12,032 sh,com 
ls.com — 13,952 sr.com 
mac,com — 5,248 stat.com 
marc.com — 2,816 sysdef.h 
marc.cpm === 1,792 вузцеп. сот 
marc.doc س‎ 17,152 text.com 
marc. rel — 13,568 unix.txt 
mh. com a 7,168 wcount,com 
mti180.ovl — 8,960 z80.doc 
mtl185,ovl = 6,016 280,11Һ 
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Franklin's ACE 1000 
Runs With The Best! 


VisiCalc", DB Master", Desktop Plan*—they аге The Franklin ACE 1000 is hardware and software 
all running on the Franklin ACE 1000. Cash flow, compatible with the Apple® I. Franklin users сап 
budgets, word processing or data base manage- choose from an enormous selection of programs 
ment, business or pleasure, the ACE 1000 runs —programs that run better on the ACE because it 
with the best. includes 64K of RAM, upper and lower case, 


VisiCalc keys, a numeric pad and an alpha lock key. 


Run with the best. Call or write today for the name 
of your local authorized Franklin dealer. 


Ч m Franklin ACE is a trademark of Franklin Computer Corporation. 
2 Apple is a registered trademark o! Apple Computer Inc. 

i ы VisiCalc and Desktop Plan are registered trademarks of Visi Corp. 

Д -. OB Master is а registered trademark of Stoneware. 
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YOU SPENT LONG HOURS STUDYING TO GET 


YOUR DEGREE , BUT NOW YOU'RE PUZZLED 
ABOUT WHERE YOU CAN GO TO BEST 
USE THOSE SKILLS. 


WARNER ROBINS AIR LOGISTICS CENTER 

offers a civil service career as an engineer with a chanca to 

work with state-of-the-art technology to support the most 
advanced defanse weapons system in the world. 

Warner Robins ALC will hire approx. 180 electronic/computer 
engineers. For more info. call toll free 
1-800-84 1-9193 or 1-800-342-0570 (in Georgia) 
or write to: DPCSC —Employmant office, Robins A.F.B., Georgia 31098 


WARNER ROBINS AIR LOGISTICS CENTER 
ROBINS A.F.B., GEORGIA 31098 
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The Last Expansion Unit You 
Will Ever Have To BUY 
The six mosi commonly required add-on feutures for your LBM PC 
Without Using Any Additional Slots! 
е Six additional system slots. ci Parity Error Correcting 
сойуз" 


€ Extra heavy duty power supply ta 
power a 5" wi тег in your 
PC. 


* Two Asynchronous serial ports.* 


e Three parallel ports.* 
* Upto 192k of additional memory — & Real Time Clock.* 


with our exclusive DPECC (R) 


The 192k RAM, 2 asynchronous serial ports, 3 parrallel ports, and a Real 
Time Clock are all built on to the motherboard, so you won't have to waste 
precious slots on them. 

The Expansion Unit comes without these options installed.* So you don't 
have to pay for them if you don't need them. But when you do, all you have 
to do is plug in the chips and you are ready to go. 

“АП options are available installed with the Expansion 
Unit. 

! 2116 WALSH AVENUE 


SANTA CLARA, CA 95050 
(408) 727-7548 
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MARC: An 8-Bit Counterpart to Unix 

Microshell and Unica both provide some of the features 
that have made the Unix operating system so popular. While 
f was preparing this review, however, | received a prerelease 
copy of a new 8080-family operating system that goes con- 
siderably further toward providing a Unix-like environment. 
This new system is called MARC, for Machine-Aided Re- 
source Coordinator. 

MARC is a complete operating system, not just an 
enhancement to CP/M. It boots up under CP/M, however, 
апа uses the CP/M BIOS routines (the hardware-dependent 
section of CP/M) of the host system. That means MARC 
should work on any machine that can run CP/M. The ver- 
sion Î tested was for CP/M 2.2 only. A version of MARC for | 
CP/M 1.4 does exist, but it is unclear at this point whether it 
wil! be marketed. 

MARC provides a Unix-like command interpreter similar 
to that of Microshell (MARC, however, accepts Unix-style 
wildcards). It also provides a file system with a hierarchical 
directory structure. Devices and file names may be used in- 
terchangeably. MARC will run in а CP/M system with a 
single 64K-byte bank of memory and floppy-disk mass 
storage. 

Because MARC can run only one program at a time, it 
creates pipelines by using temporary files. Properly speak- 
ing, it is а single-user, single-tasking operating system. 
However, it includes a sophisticated user and group security 
system, with encrypted password protection, allowing dif- 
ferent users to use the system at different times but prevent- 
ing access to the files of other users. 

The MARC package will include a large number of Unix- 
style utilities; the exact number is still to be determined as of 
this writing. Chief among them will be the excellent BDS C 
compiler (see my review in the June 1981 issue of BYTE on 
page 356). Also, a CP/M emulator will allow most CP/M 
programs to run under MARC. 

The selling price has not been set. It will cost more than 
CP/ M —but not by too much. 

І had experimented with an earlier version of MARC in 
early 1981. At that time, MARC was workable, but very 
rough, and pretty far away from marketing. Unfortunately, 
МАКС principal author, Edwin P. Ziemba, died in a swim- 
ming accident not long afterward, and responsibility for 
finishing the project passed to Lauren Weinstein of Vortex 
Technology (РОВ 2284, Culver City, СА 90230. |213) 
641-7200). 

Тһе evaluation copy of MARC that 1 received in early 
1982 was a much more mature product, The only essential 
piece of software that was missing was the CP/M emulator, 
and that is expected to be ready by the time this article 
reaches print. Weinstein was unable to provide a firm release 
date at the time this was being written. But from what I have 
seen, If can't be too far away. 


case, CP/M does not, and it would make more sense to 
me to list the CP/M files the way they actually exist in the 
directory. Incidentally, I have been referring to the Unica 
programs in uppercase—following the CP/M conven- 
tion— but in the manual the names аге all in lowercase. 

A list of the various utility files in Unica is shown in 
table 1. 
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90 DAY WARRANTY 
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Program Function 

Compares binary files 

Сопсаівпаіеѕ files or prints them on Ihe ter- 
minal 

A file copy program 

A disk mapper 

Determines whether Iwo liles are identical 

A "horizantal'' file concalenalor 

A link program 

A directory listing program 

Renames (or moves} a file 

Removes files or links lo files 

Compares source (text) files 

Sets file attributes (e.g, read-only) 

A pattern searching program 

Sorts lines alphabetically (in memory) 

Reads one input stream and writes mulliple 
output streams {llke a T-shaped pipe fitting) 


Table 1: A fist of the utility programs in the Unica software 
package. 


All the Unica programs are written in a macro 
language called XM-80, and all the source code for these 
programs is included. To write or modify programs in 
this language, you would need to buy the optional XM-80 
macroprocessor ($100) along with the МАСКО-80 as- 
sembler from Microsoft (about $120). XM-80 is designed 
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to simplify program creation by providing а set of com- 
mon primitives—such as those for providing I/O redirec- 
tion and pipes—along with a standardized calling se- 
quence for linking them with other program segments. 
The point is that if you write a primitive or module in a 
general enough way, you will have to write it only once. 
New programs can be put together by combining 
previously written modules from a library. 1 did not at- 
tempt to do any programming in XM-80, but using 
macroprocessing to extend an assembly language strikes 
me as a very good idea. 

The Unica manual is extremely comprehensive, with 
well-designed sections describing each of the utility pro- 
grams, an explanation of the theory behind XM-80, a 
detailed section on how to use XM-80, and descriptions 
of the XM-80 library components. Unfortunately, the 
prose style at times is turgid, which makes some of the ex- 
planations unnecessarily hard to follow. 


Conclusion 

Both Microshell and Unica provide good introductions 
to some of the features that have made Unix such a 
popular operating system. More than that, they are 
useful enhancements to existing CP/M computer systems 
in their own right. They increase an existing system's Hex- 
ibility and make it friendlier to the user, These attributes 
should be high on the priority list of those who design the 
next generation of microcomputer operating systems. li 


ТІ; ING SOFTWARE UNDER CP/M? 


DUTPUT WITH MICROSHELL 


When you're into heavyweight software development you 
need more operating system power than CP/M can offer. 

‚ MICROSHELL builds up CP/M with UNIX features that really 
help you put out software. Just for starters: MICROSHELL 
crunches jong CP/M dialogs into one-line commands. Puts 
muscle and flexibility into SUBMIT commands. Captures CRT 
Dutput and redirects it to CP/M files without retyping. Pulls 

programs from another disk drive or user number auto- 


' matically (makes hard disk handling a snap). And it's ready 

| for more work with no time-consuming warm-start after а 
program runs. MICROSHELL fits your system — uses just 8K 

| of memory in any CP/M computer from Apple to Zenith. 
Check out MICROSHELL today and find out what a powerful 
partner it makes —at only $150. 


"CP/M, Digital Research; UNIX, Beh Laboratories; Apple, Apple Computer, Inc 


Order Toll Free: 800-368-3359 

VISA, MasterCard accepted. Р 
Overseas add $20.00 for air mail. 4 
Manual only: $95. 
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А NEW 
I GENERATION 
SYSTEMS, inc. 
2153 Golf Course Drive 


Reston, VÀ 99091 
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User's Column 


A Slew of Languages, 
a Slap at Documentation, 
and a Curse at Keyboards 


Unaccustomed as he is to voicing his opinions, 


The nature of this column dictates 
its contents; I have to write about 
what's been happening here at Chaos 
Manor. This month we've had two 
big flaps. One is a frantic effort to 
clean off my desk so that my wife and 
І can take a vacation in Europe. She's 
been planning this trip for a year 
now. So far 1 haven't had the heart to 
tell her that we won't be going alone: 
Im taking an Otrona Attache with 
me. 

Anyway, I've been trying to get 
two books (Clan und Crown: 
Janissaries 11 and volume one of 
Future Men of War) out the door, 
dash about to radio and television in- 
terview shows to publicize books, 
answer my mail, and write a couple 
af chapters of Footfall, the next big 
novel that Larry Niven and | are 
working on. The usual result of that 
much activity is that nothing gets ac- 
complished, but actually I've done 
pretty well on everything but the 
mail. 


Meanwhile. flap number two, 
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Jerry Pournelle 
c/o BYTE Publications 
POB 372 
Hancock, NH 03449 


which has got downright embarrass- 
ing: Alex Pournelle's Introduction to 
Pascal software package. 

Alex's Intro was supposed to be a 
fairly simple job, requiring a month's 
work at most. The task was to take 
some of the teaching programs from 
Grogono's Programming іп Pascal 
and the fundamental required pro- 


If Pascal is a candidate 
for the language of the 
decade, then we may 
have problems. 


grams and input/output primitives in 
Kernighan and Plauger's Software 
Tools in Pascal and get them running 
under two popular CP/M Pascal 
compilers. Then he'd write up notes 
on problems encountered, add a few 
pages contrasting the two compilers 
(Sorcim's Pascal/M апа Digital 
Research’s Pascal/MT+). add a few 


Jerry drops a few hints. 


more pages of tips on using Pascal, 
and hand it to Barry Workman to 
publish. 

The first draft using Pascal/ MT + 
was done and looked good, and | 
could honestly say that the materials 
saved me a lot of time when I tried 
learning Pascal. so I wrote about it. 
BYTE's pipeline is, after all, pretty 
long. 

Not long enough. The article came 
out. Orders came in. The Intro wasn't 
ready. Now that's not quite accurate: 
something was ready, but Alex 
wasn't salisfied with it. He didn't 
think he was giving people their 
money's worth. Meanwhile, he'd run 
into some really colossal problems 
with the way the compilers handled 
CP/M files. He could get the teaching 
programs running, but only through 
kludges, and he wanted to start over. 

Fortunately, the story has a happy 
ending: the Pascal Intro package has 
been completely done over, and 
everyone who bought the old pack- 
age can get the new one at nominal 


Mr. Dow and 


introduce 


Jones: “Mr. Dow, look what they’re selling in that new store 
down the street: Dow fones Software. You haven't gotten Jones: 
us into ladies’ fashions, have you?" 
Dow: “Мо, Mr. Jones. That's а computer store, and our software uM 
products allow investors and business professionals to use 
a personal computer like this one here to easily manage 
financial information." 


Jones: 
Dow: 


Jones: “Вис what about our reputation? We've been leaders in 
serving the business and financial community for over 100 
years. Are you sure this new software will be as reliable as 
The Wall Street Journal and Barron's?" 


Dow: “Of course, Jones. Our software is so reliable we back it up 
with a full-year warranty. People trust Dow Jones Software 
the same way they trust the Journal. And we have a toll- 


free Hotline number in case they want expert help." Jones: 


Jones: "Couldn't that bea lot of phone calls? After all, we've got 
the Dow Jones Averages to get out every day.” 


Dow: 
Dow: “Don’t worry, Jones. Our software is very easy to use, and 


we have a fully staffed Customer Service Department to 


Dow Jones Software” 


Mr. Jones 


respond to our dealers and customers,” 


“Just what can our software do?" 


"In a nutshell, Jones, with a personal computer, a tele- 
phone, a modem and Dow Jones Software, you can easily 
perform complex analyses on the information available 

from our information service, Dow Jones News/ Retrieval £” 


“People really use our software to make decisions?" 


“Absolutely. Once you've stored the information you want, 
our software does the rest. For instance, with one Dow 
Jones Software product you can follow indicators for stocks, 
sort, rank, screen and set critical points for buying and 
selling. With another, you can easily construct technica! 
charts. Look ar this beautiful graph." 


“You mean all those calculations I’ve been doing by hand 
[ could do in a fraction of the time with this software? 
Thar's great!" 


“It is, Mr. Jones. Just like the Journal, Dow Jones Software 
is a resource you can bank оп!” 
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| Computer Terminals, 


Circle 332 on Inquiry саға. 


Call for MTI's late 
price reductions. 


Ask about our *QED" discounts, 
VISA & MasterCard orders accepted. 
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cost. Now obviously I'm not a totally 
disinterested observer; my son wrote 
this stuff, largely to help me 
learn—and understand —Pascal. Still, 
I like to think Ї can be objective about 
such things (and do note that 1 don't 
own the programs; they belong to 
Alex). In my judgment, he's done a 
hell of a job. The package now con- 
tains not only the programs, with all 
the special routines required to get 
things running smoothly under 
CP/M, but also a number of essays 
on typical problems. There's an 
especially valuable treatment on 
Pascal errors and what probably 
causes them. 


The Language Debate Goes On 

There are at least two reasons I've 
given Alex's Pascal Introductory 
Package as much space as 1 have. One 
is obvious: as I said at the beginning, 
I have to write about what we're do- 
ing around here, and Lord knows that 
has been the major activity, not just 
this month but all summer, There's 
another and more important reason, 
namely, that it did take all summer. 

Pascal is an important language. 
Nearly every computer publication 
acts as if it is, and indeed Pascal is a 
candidate for the language of the 
decade. It is taught to nearly every 
student at the University of Califor- 
nia at San Diego (La Jolla), and 
UCSD isn't alone in that practice. 
There are several implementations of 
Pascal for CP/M, and more are com- 
ing. 

Alex and his friends are pretty 
familiar with Pascal—at least with 
the UCSD implementation of it. 
Grogono's Programming in Pascal 
and Kernighan and Plauger's Soft- 
ware Tools in Pascal are very 
popular, very highly recommended 
books, usually thought to be the best 
introductory works on Pascal. 

Yet it has taken months of work to 
get these standard textbook programs 
running and document the differences 
between what's printed in the text- 
book and what actually can run on 
your CP/M system. Moreover, if 
there’s anyone else who has a package 
that competes with Alex's, we don't 
know about it, nor do the profession- 
al programmers at several large sys- 


tems houses. We know that because 
we tried to find something, anything, 
that might answer some of the prob- 
lems Alex encountered. We searched 
through programming manuals line 
by line. We called programmers. At 
one point we considered Ouija 
boards. None of that was much help. 
[t Finally came down to Alex doing 
just a lot of hard work, finding out 
what will and will not run, finding 
compiler bugs and anomalies and 
glitches, writing them up, and trying 
another approach, until eventually he 
had things working properly. 

Now of course I'm proud of him; 
but I'm also appalled. If this is a can- 
didate for the language of the decade, 
we may have problems. 


Implementer Blues 

You'd be amazed at some of the 
problems Alex ran into. For example, 
Kernighan and Plauger assume that 
the data-type records can contain 
files, and the [SO (International Stan- 
dards Organization) standard for 
Pascal makes the same assumption. 
Pascal/MT-- follows the standard. 
Pascal/M, though, like UCSD Pascal, 
will not allow files in records, which 
makes file handling complex beyond 
belief if you want to have several files 
open at the same time, That situation 
alone required a number of special 
procedures and a week's work, 

The Pascal/MT-- pattern-finder 
function POS, which is supposed to 
find the first instance of a pattern 
within an array, is not completely 
reliable. It usually works, but that's 
not good enough; and we didn't have 
time to map the boundary conditions, 
which would require more special 
tests, 

Just getting text, when the routines 
assume that text files consist of 
80-character lines terminated by a 
carriage return and linefeed, can be 
ridiculously complex. 

Some bugs are obscure, but 
thoroughly deadly. Example: in 
Pascal/MT + if you open a comment 
and forget to close it (that can happen 
when you erase lines or when you 
nest comments), Pascal/MT+ goes 
away into never-never land; you 
have to reset the whole computer to 
recover. Ít doesn't report errors, it 
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just hangs up, Incidentally, 
Pascal/MT 4- has Error #401, Unex- 
pected End of Input, which is sup- 
posed to deal with that situation, but 
the message doesn't appear. 

Meither the Pascal/M nor the 
Pascal/MT+ manual explains some 
vital things like forward declarations 
(stating the complete heading of a 
procedure before the first procedure 
or function that refers to it); and alas, 
neither do the textbooks that I men- 
tioned earlier. The Pascal/M manual 
does refer the reader to page 82 of 
Jensen and Wirth's Pascal User 
Manual and Report (Springer-Verlag, 
1975), but that doesn't help much. 
Alex had to add new sections to his 
teaching aid. 

All the implementations—begin- 
ning with the UCSD compiler, which 
everyone has built around —have an 
annoying defect in string handling. 
They won't concatenate a single char- 
acter into a string. They will con- 
catenate "chr" types (example: 
chr(26) is Control-Z; chr(072) is Н) 
but not single variables of type 
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CHAR. Someone ought to fix that. 
And on, and on, and оп, Sigh. 


Kernighan’s Lament 
My August column spoke of 
Unicorn Systems’ implementation of 
the Kernighan and Plauger Software 
Tools and recommended that those 
who want to do their own program- 
ming learn Pascal rather than RAT- 
FOR and FORTRAN (see User's Col- 
umn, August 1982 BYTE, page 342). 
Shortly after, I received a letter from 
Unicorn Systems' Deborah Sherrer. 
Unicorn Systems publishes not 
only the Kernighan and Plauger 
Tools but, more important, what 
they call a "virtual operating system,” 
that is, a Unix-like "shell" around 
CP/M. Mrs. Sherrer says, "The 
choice of language is not critical to 
the virtual operating system ap- 
proach. Had the project been de- 
signed solely for the microcomputer 
environment, C or Pascal might have 
been a more appropriate choice. 
However, the preprocessor chosen 
(RATFOR) has proven quite success- 
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ful in allowing portability between 
microcomputer and large machine en- 
vironments. There is no reason why 
the package could not be available in 
several languages, though, perhaps 
with automatic translators between 
them. We are, in fact, looking into 
the possibility now and may even- 
tually provide an automatic trans- 
lator," 

І hope Unicorn Systems does that. I 
like its "virtual operating system,” 
because it lets the operating system 
do a number of the messy things that 
at the moment you must do inside 
your programs. One obvious exam- 
ple is file handling: one of the really 
horrible problems Alex had with im- 
plementing the Software Tools in 
Pascal was the difference in the ways 
that Pascal/M and Pascal/MT 4- han- 
dle files; these problems go away if 
the operating system does this for 
you, and І am fond of Unicorn Sys- 
tems' approach to the problem. 

Deborah also enclosed a copy of 
Kernighan's lament. 

In July, 1981, Brian Kernighan 


s Compatible With your Stand- 
ard Home Telephone, Both 
Rotary and Push Button 

* Operates Over All DDD 
Telephone Lines 


* Your Terminal Controls Auto 
matic or Manual Answer 


* Automatically Selects Origi- | 
nate or Answer Mode 


е Bell 103, 113, and 212 Com- 
patible 


Plus... Abort Timer, Quiet Timer, 
Loss of Carrier Disconnect, 
Send Space Disconnect and 
Receive Space Disconnect 


ORDERING (NFORMATION: Add $9.00 


for sales fax, UPS shipping charge and 
handling. Include full name address, 


zip. UPS will not deliver to a Рові Office 


Box Number. 


RIXON INC., 1982 304 


Circle 407 an inquiry card. 


published Bell Laboratories Comput- 
ing Science Technical Report #100, 
entitled “Why Pascal Is Not My 
Favorite Programming Language.” 
Alex's summary comment is that "he 
doesn't like Pascal because it isn't C." 
There's some justice to that. The C 
programming language was devel- 
oped at Beil Labs, and Kernighan 
(with Dennis M. Ritchie) wrote the 
standard (and just about the only) 
book on the language (The C 
Language, Prentice-Hall, 1978). 

There’s also a lot of validity to Ker- 
nighan’s indictments. The question 
before the house is, was Kernighan 
justified in concluding that “Pascal, at 
least in its standard form, is just plain 
not suitable for serious program- 
ing”; and if he was, then what 
changes must be made in Pascal to 
make it a "serious programming lan- 
guage’? 

Kernighan divides his objections 
into four major categories: data types 
and scope, control flow, environ- 
ment, and cosmetics. 

His first complaint is universal, 
Pascal was designed as a “strongly 
typed" language. What that means in 
practice is that you cannot mindlessly 
set a variable of one type equal to a 
variable of another; the compiler will 
not let you do that. As Kernighan 
himself notes, this can be a pretty 
good thing, because it prevents the 
common FORTRAN mistake of send- 
ing a floating-point number off to a 
subroutine that expects an integer, 
causing a very hard to find error. 

However, in Pascal the size of an 
array is part of its data type, which is 
to say that an array dimensioned, 
say, 10 by 10, is not only a different 
array from one dimensioned 10 by 
15, but a different kind of animal, 
and it's very hard to set one array 
equal to another. Thus if you want to 
sort arrays, you have either to set 
aside a block of memory equal to the 
very largest array you will ever en- 
counter, then use part of it, or recom- 
pile your program every time you 
have a new array size to worry about. 
The former method is very wasteful 
of memory. The latter procedure is at 
best inconvenient. 

His next complaint is against a 
straw man—that is, there are no 


string variables in standard Pascal. In 
the original language there are only 
arrays of characters, and because 
each array size is a different type, it is 
very messy to compare strings or set 
one string equal to another. Ker- 
nighan says, "This botch is the big- 
gest single problem with Pascal. 1 
believe that if it could be fixed, the 
language would be an order of magni- 
tude more useful." Fortunately, it has 
been fixed. No actual implementation 


of Pascal follows the standard. Near- 
ly all CP/M Pascal implementations 
use the same device, namely, that a 
string is an array of characters with 
the zeroth element containing the 
string length. This has the inconven- 
ient result that, in most 8-bit 
machines, strings cannot be longer 
than 255 characters, but it does give 
you a mechanism for getting the job 
done. 

His next objection is certainly 
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valid: there are no static variables in 
Pascal. 

A static variable is one that is re- 
tained but confined inside a particular 
function or procedure. An example 
would be the seed with which you call 
a random number: there is no neces- 
sity for the program as a whole to be 
able to see that seed, but certainly 
you must keep it around between 
calls to the random number function. 

Alas, Pascal can't do that. When 


you exit a Pascal function or pro- 
cedure, all its variables go away. 
To retain the seed, you would have to 
make it external to the procedure 
{and probably global), where it can 
be seen and interfered with by other 
parts of the program. This can lead to 
side effects, and bugs thereby 
generated are amang the hardest to 
find. 

And so forth. I'm not going 
through Kernighan's paper point by 
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point; those interested should get a 
copy. However, one of his objections 
requires some discussion. 


Terrorized by GOTO? 

One real problem of Pascal is that 
it has no "break" statement; neither is 
there a "return" from a function or 
procedure. 

This latter is not a bug, it's a fea- 
ture: that is, the structured program- 
ming approach demands that there be 
a single entrance and a single exit 
from any part of a program. In 
Pascal, you "return" from a function 
or procedure by running off the end 
of it. 

The problem comes when you 
want a program that goes 


(Pseudo-C version) 
while (getnext(stuff)) 1 
IF (something) 
break 
rest of while loop. 


} 


This is harder to implement in 
Pascal than it might seem. As Ker- 
nighan points out, the approach 


done := false 
while (not done) and 
(getnext(stuff)) DO 
if something then 
done := true 
else begin 
rest of loop 
end; 


doesn't work, because in Pascal you 
cannot force the "(not done)" to be 
evaluated before the next call of 
"getnext", Getting around this leads 
to an extra level of nesting, for you 
must put the "getnext" loop inside a 
"while (not done)" loop. 

Pascal enthusiasts would say, "And 
so what? It's a lot clearer if you make 
these tests explicitly hierarchical 
rather than relying on your 
knowledge of the compiler to see 
what's done first." They have a point, 
too. The C programming language 
(which does guarantee the order of 
expression evaluations) is popular 
with computer hackers, but it has a 
number of fine points that make it 
hard to use for those who don't work 


TRANSFORM YOUR IBM® TOTALLY 


Computer—Printer 
Output Buffering 


Buffer sizes software 
selectable 16K, 32K, 48K, 64K 
Uses any standard memory 
expansion boards 

Buffer size reselection for 
different sized output jobs, at 
keyboard level 

Buffers time consuming 
graphics reproduction as weil 
as text 

Print speed no longer 
determines processing speed 
of your PC. Printar virtually 
functions independently of the 
computer, 


Dot Matrix Graphics 


Hard Copy 
Reproduction 


Full Color or B/W tones 
Uses any standard memory 
expansion boards 

All Hires and Medium 
resolution modes 

4 dot scale sizes for 4 different 
blow-up sizes 

Whole graphics screen, or any 
subsaction can be reproduced 
Picture rotation, across or 
along length of page 
'Shift-'PrtSc' feature to make 
snapshot copies at keyboard 
level 

Inversion of color/BW for any 
graphic mode 

Colors on Prism 132/80 can be 
swapped and mixed as desired 
Compatibie with: 

EPSON MX-80-80FT-100 
NEC 8023 

C-ITOH PROWRITER ІЛІ 


OKIDATA 82, 83 with graphics 
IDS PRISM 132/80, with color and 


without color options 


Microcomputer 


Simultaneous 


Compute and Print 


Terminal Emulator 


Recommended Retail 


m 5852920 (а 


Less than $29 per function! 
Circle 369 on Inquiry card. 


GRAPHICS + BUFFERING + TERMINAL 


Terminal Emulator 


Data Aquisition 


e Н5-232 direct connect or 
modem connect to remote 
computer 

e Full communications, data 


logging, printing and viewing 
e Software permitting intelligent 


graphics terminal emulation 


will be available later. 

e Usage of 'INT' call permits 
specific and easy usar 
adaption of base emulator 
for any specitic terminal 
function. 

e Queuing of incoming and 


outgoing data allows a user io 
run acurrent program and still 


receive data. 
e Modular structure permits 


easy interfacing to user data 


bases. 


This unique device meets the 
standard, beats the standard and 
will be the standard for IBM users 


of software, worldwide. 


The NAME ofthis 


indispensable 
device? 


I-C-Magic™ 


PLUG іп 
and 
GO 


See local dealer or 


write for technical details. 


Attn: ICM Chip 
MBI Corp. 
1019 8th Street 
Golden, CO 80401 


ІВМ ıs а registered trademark of International Business Machines. Corp. MBI and I-C-Magic are trademarks of Microcomputer Business Industnes, Carp. 


ADMINISTRATIVE OFFICES: 1019 8TH STREET, GOLDEN, COLORADO 80401 (U.S.A.) 
TELEPHONE: (303) 279-8438 


А, 


230 December 1982 © BYTE Publications Inc 


TELEVIDEO COMPUTERS TELEVIDEO TERMINALS MICROPRO SOFTWARE 
usi Seu пі SEU UST SELL 
T$804 Compute: 3295 Col | 940 Terrina 499 565 Мосс 495 225 
16-802 Compulay 925 lemina 925 Сай Appa WorgStar — 
lero 34952653 | 950 Temana 13195 Coli 14 Sector 375 Cal 
150024 Compulen SpeliSicy 250 155 
femna 5995 Сой TELEVIDEO SOFTWARE кси ger 250 Coll 
(өт [жск 295 206 
GD — Superior! 250 Сой 
ge- 
лв. pu ca 
NORTHSTAR COMPUTERS гешн рас Беу ColcStat 145 Call 
UST SE! felevideo 790 Call 
ADVANTAGE PLUS MANY OTHER 
ADV PRAK 3599 Call FINE PRODUCTS: 
HIQ-X-SK 3599 Сеш 
HRZSQ-5AKHDS 4999 Сар Cri 
ZENITH DATA SYSTEMS С 
MONTTOR 


ZENAVM-425 : 
47” Green Screen сі hone МЕС, Anc, 
Меку 400 110 ا‎ Toiy ond 


fuk va about aihe fine Zeriin Srrith-Corona. Сой lor ances 


Prockicis gne Gvoserbill ty 
Don't let anyone tell you with your system. We'll 

that service and prices are even initialize your 
a trade-off. We're proof you software. 
can have both. Our technical expertise 

Our service begins even will help you keep your 
before you call. Because system up, and hold 
we've taken the trouble to maintenance costs down. 
seleci the most reliable So go ahead and be 
equipment CALL TOLL FREE: amazed by 


we 800-854-7635 prices, bu 


We'll discuss your needs, $ remember, the best is 


and help you make the right § p» yel fo come 

decision. Then we'll Prices change daily — 
test and configure ы call for current pricing. 
equipment іс be sure KE | In California call 

it's compatible m ' 714-562-7571 


AUTOMATED EQUIPMENT, INC. 


8775 Olive Lane. Suites | & J. Santee СА 92071 


Circle 50 on Inquiry card, 


at it a lot; at least I’ve found that to be 
true, 

Still, the lack of a “break” state- 
ment in Pascal can, in more complex 
situations than the above, lead to 
some funny-looking code complete 
with superfluous “bookkeeping” vari- 
ables. Kernighan goes on to say: “Of 
course recidivists can use a GOTO 
and a label (numeric only and it has 
to be declared) to exit a loop. Other- 
wise, early exits are a pain, almost 
always requiring the invention of a 
Boolean variable [a Boolean variable 
is one that takes only two values, true 
and false] and a certain amount of 
cunning.” 

Query: why is using GOTO and a 
label so horrible? 

Yes, I know; questions like that can 
get me thrown out of the lodge. 
We've all been taught that use of 
GOTO is always improper. But is it? 
In the early days, the GOTO was 
much abused, so that it was impossi- 
bie to follow program logic. The code 
led you into an opaque tangle of 
spaghetti, 

But because something can be 
abused doesn't mean it has to be 
abolished. To return to our example, 
I see nothing at all wrong with: 


LABEL 99; 
begin 
while (getnext(stuff)) DO 
if (something) then GOTO 99 
(* you're done *) 
else begin 
rest of loop; 
99 : (* exit point *) 
end; 


І mean, really, how is this different 
from the "break" statement? Is it 
harder to understand? To claim that 
any use of GOTO is “recidivist” is, in 
my view, blind prejudice. 


There's a New C A’comin’, ... 

I have mixed emotions about the C 
programming language. On the one 
hand, I open Kernighan and Ritchie 
and read a chapter or so, and I think I 
understand what they're saying; then 
1 go try to write some code in C, and 
the results are an unmitigated disas- 
ter, I think ] know what a statement 
like 
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| System are trademarks OF of Universi z "EET 80 == of Motorola 


The Specs You've Boon Waiting For. 


8 Mhz 68000 * upto 2 Mb on board RAM « 24- 
bit bus addresses up to 16 Mb • one or two buill-In 
514“ floppy drives—320K to 1.3 Mb * RS-232C ports 
* Parallel port « IEEE-488 interface • Call or write for 
full specifications. 


No Waiting Until You Can Afford It. 


A Sage |i with one disk drive and 128K on boord 
RAM Is priced at just $3,600, 

Il represents more computing power for the 
money than ever before. 


ӨГ. (0272) 742796 


No Waiting For Delivery. 


Our assembly, testing, and shipping depart- 
ments ore currently achieving a 4 day tumaround 
time on incoming orders. Order direct or through 
your dealer. 


A Free P-System For Those 
Who Don't Wait. 

The am operating system and Pascal, 
FORT and BASIC compilers which alone 
E M $1475, we're now including free with the 

age Il. 

So sea your dealer or give us a call. We'll be wait- 

ing to hear from you. 
5 North Edison Way, Suite 4, Reno, Nevada 

89502, (702) 322-6868. 
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Altos multi-user 8086 or 68000-based 
networking computers are chosen by more 
OEMs and Fortune1000 companies. Here's why... 


ALTOS? 16-bit computer 
systems do more for more users. 
They give you more power. More 
features. And more reliability. For 
less money. 

You get a choice of 8086 or 
68000-based family processors, 
memory management to one MB 
of RAM, an intelligent 780“ 1/0 
and disk controller, plus up to 160 
megabytes of fast Winchester 
storage. 

A single Altos computer can 
serve up to 16 users. And every 
Altos 16-bit computer gives you 


INTER-ALTOS 
LOCAL NETWORK 


Series 586, АС58600 and АС5БВООО 
20-160 MByte Winchester 

1-16 USERS with 

ALTOS-NET 


ETHERNET 


Series S86. ACSB600 and ACS68000 
20-160 MByte Winchester 
1-16 USERS with 
ALTOS-NET/UNET * 


REMOTE COMMUNICATIONS 


Series 586, АС58600 and ACSE8000 
20-160 MByte Winchester 

1-16 USERS with 
ALTOS-NET/UNET 

2780/3780 

3270 


Co ——— = 


X.25 
SNA /SDLC 


ALTUS а registered trademark and ALTOS-NET is a trademark a pm Computer Systems. Ethernet i5 a trademark of Xerox Corporation. CP/M-BB and MP/M-66 are trademarks cf 
М5 and ХЕМІХ are wademarks of Microsoft Corporation. ХЕМІХ is 


added features like Multibus™ 
interfacing, real time clock, power 
fail detection and comprehensive 
diagnostics. 

But that's just the beginning. 
Link multiple Altos’ together and 
communicate in the office of the 
future today. Serve hundreds of 
users with full Ethernet" and 
ALTOS-NET" hardware and soft- 
ware support. And save money 
with fewer interconnects. 

In addition, Altos supports 
remote communications protocols 
such as 2780/3780, 3270, X.25, 
and SNA/SDLC. 

Altos has all the 16-bit soft- 
ware you need, too. With popular 
operating systems like XENIX" / 
UNIX" (with a user-friendly ''busi- 
ness command menu interface"), 
CP/M-86," MP/M-B8," ОА515-16, 
М5“ -DOS and PICK for 8086-based 
systems; plus UNIX System ІІІ” 
and RM/COS" for 68000-based 
systems. 


uter implementation of the UNIX operating system. 


Altos aiso has high-level lan- 
guages (BASIC, FORTRAN. COBOL 
and PASCAL), and applications 
software (ABS/86 and ABS/68 for 
general accounting. word process- 
ing and financial planning). 

Since 1977, Altos has delivered 
more than 30,000 highly reliable, 
fully socketed, proven single board 
microcomputers and peripherals 
built for business. 

If you've been looking to go 
with a more powerful computer 
that can serve from 1 to 16 users 
for less money, call or write 
us taday. 


Altos Computer Systems 
2360 Bering Drive 

San Jose, CA 95131 

(408) 946-6700 

Telex 171562 ALTOS SNJ 
ог 470642 ALTO Ul 


Packed with 
fresh ideas 
for business 


COMPUTER SYSTEMS 


800-538-7872 


(In Calif. 800-662-6265) 
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Dig 
UNIX ls a trademark af Bell Laboratories, UNIX System ІП 8 a trade- 


тікгесотір 
mark of Western Electric. AM COS is a trademark of Ryan- McFarland. Inc. QAS!S5-16 is a product of Phase One Systema, inc. PICK is a product of Pick & Associates and Pick Computer Works. 
1% a product of Motorola, inc. UNET is в trademark of 3Com Corp. 280 is a trademark and product of ZHog. Inc. 


Multibus ts a trademark and ВОВЕ ік а procuct of intal Corporation. 
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SUPERIOR GRAPHI 
HAVE COME DOWN TO EARTH. 


"Three Atoms” Courtesy of Greg 
Abram, University of Morth Carolina 
at Chapel Hill 


"Aurora" By Richard Katz, Vectrix 
Corporation 


"integrated Circuit Design’ Courtesy 
of Floyd J. James, University of North Vectri» Corporation 
Carolina at Chapel Hill 


“іп The Beginning" By Richard Katz. 


1995 AND THE FIRST AFFORDABLE HIGH RESOLUTION COLOR GRAPHICS MACHINE IS YOURS 


VA128 

* VERY HIGH RESOLUTION 672 by 
480 pixels individually addressable 

* EIGHT COLORS PER PIXEL 5 bit 
planes of memory totalling 128K 
graphics RAM 

* OH-BOARD 16 BIT MICRO- 
COMPUTER Intel 8088 microprocessor 
with additional PROM and RAM and 
bullt-in expansion capability 

* 5D GRAPHICS SOFTWARE PACK- 
AGE built-in command set includes; 
rotation, scaling, translation, perspec- 
tive, clipping, viewport, polygon, and 
filled polygon 

* HARDWARE LINE AND ARC 
GENERATION on-board VLSI graphics 
display controller, 1600 nano- 
Seconds pixel drawing time 


/ 


/ 


Ve мие. 


«USER DEFINABLE CHARACTER 
GENERATION bullt-in character set 
includes 200m, Slant, and variable 
spacing, or upload your own character 
definitions 


ж р ation, 200 Ba ben grourx rd i jr 


uit , Gree en: m Мо, AC С 27401 


* SERIAL AND PARALLEL INTERFACE 
500-19.2K baud and 8 bit parallei port 

«USER FRIENDLY COMMAND FOR- 
MAT supports high level lanquage and 
hexadecimal transmissions 


e 512 COLORS PERPIXELO9bit planes 
of memory with 384K grape RAM 

* COLOR LOOKUP TABLE 8 bit 
digital-to-analog converters provide а 
16 million color palate 

* INCLUDES ALL FEATURES of 
VA128 for total of ver 

» VAM HIG 


for (i 20;i« N: i++) 


says, although you don't have to be 
away from the language long to 
forget; but then comes 


int n: 

for (n = 0; xs |= '\ 0; s+ +) 
n+ + 

returnín): 


and ] have to think some more. 
Whatever else you say about C, it 
doesn't much resemble English. 

These are not fatal objections; as I 
said, I often find myself tempted to 
try using C, especially after I've spent 
a few minutes talking with Leor 
Zolman; his enthusiasm is catching. 
One big problem has been that we 
don't have a full C for small com- 
puters. (True, there's Whitesmiths C; 
but it wasn't intended for microcom- 
puters; it's a fluke that it works with a 
Z80 or 8080, getting it running is no 
easy task, and if you're using it you 
don't need to read my columns to tell 
you about languages.) 

Then there's Leor's BDS C (BD 
Software C), available from Lifeboat 
Associates. l've written about it many 
times; the main limit to BDS C is that 
it hasn't any floating-point data 
types. There are a few other limits, so 
that you сап!-ог at least 1 
can't —just copy programs out of Ker- 
nighan and Ritchie and expect them 
to run. 

There are a surprising number of 
other C compilers. Dr. James Van 
Zandt of Nashua, New Hampshire, 
has been kind enough to list them all 
for me: 


eSmall-C: written by Ron Cain, 
source code published in Dr. Dobb's 
Journal, no. 45, May 1980. Small 
subset of C, excludes structures, 
multidimensional arrays, floating 
point, case statements, and other 
vital stuff. Source and object code 
available for $17 from The Code 
Works. 

eSmall-C Plus: an extension of 
Cain's Small-C by Kirk Bailey (adds 
for and while loops, case statements, 
and some others), Available for $25 
from Alpha Omega Computer Sys- 
tems Inc. 
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eQ/C: Another extension of Small- 
C, by Jim Colvin (includes for loops, 
case statements, while loops, goto, 
assignment operators, command line 
arguments, I/O redirection, etc.) 


Source (I) and object code available |: 


for $95 from The Code Works. 


e CW/C: A larger extension of Small- | 


C (includes structures, unions, multi- 
dimensional arrays, #ifdef, etc.) Ob- 
ject code only available for $75 from 
The Code Works. 


e C/80: À subset of C based in part | 


on Small-C, with considerable 
changes by Walt Bilofsky. Excludes 
floating point, structures, pointers to 
pointers, etc. Compiles to 8080 
assembly language. Object code only 
available for $49.95 from The Soft- 
ware Toolworks. 

e Infosoft C: An extensive rewrite of 
Small-C by Richard Roth, described 
in an article in Dr, Dobb's Journal, 
November 1981. (Lacks float, goto, 
&&, etc.). Complex availability: "A 
runable version for $50 in conjunc- 
tion with our SAL structured 


assembler development tool kit listed | 


at $225. Or source may be licensed 
for an additional $250 when the 
runable version is licensed." From In- 
fosoft Systems Inc, 

e Supersoft C: They claim this is 
"most of version 7 Unix standard C." 
Object code is $250. Available from 
Supersoft Associates. 

e Aztec C II: "АП C language features 


except bit fields." Advertised in Dr. | 


Dobb's Journal, no. 65, March 1982. 
Object code, assembler, linker 
available for $195 from Technical 
Software Systems. Compiler without 
floating-point numbers or long in- 
tegers, $135, 

e tiny-c One (interpreter) and tiny-c 
Two (compiler); À small language 
similar to C, described in Dr. Dobb's 
Journal, May 1980. Interpreter source 
and object code ($100) and compiler 
object code ($250) available from 
tiny-c Associates. 


Dr. Van Zandt reports: "I've used 
Small-C and have started enhancing 
it. My version compiles at about 220 
lines a minute, but it's still slow. I'm 


looking for a fast compiler that | 


handles floating-point numbers and a 
matching interpreter for fast debug- 


Circle 376 on inquiry сага. 


РЕТ CP/M2is 
GROWING 


Я ave eave 


Start wilh à Model Il floppy system and 
grow into a hard disk. Since all P&T 
CP/M 2 systems are fully compatible, 
you will һауа no conversion worries 
Special note: PST hard disk systems 
allow you the user to conligure logical 
drive assignments to your specilicalons 
Write for тоге details. 
Prepaid VISA, M/C. or COD orders accepted 
Ali prices FOB Goleta and subjeci to change 
CP/M 1% а registered trademark of Digital 
. Research TRS-80 15 atrademark ol Tandy Corp 


PICKLES 
& TROUT 
Р.О. BOX 1206 


GOLETA, СА 93116 
(805) 685-4641 


TRoUT 
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ging. I suspect I'm not alone. Can you 
help in our search?” 

l'm not sure I can help; except for 
Whitesmiths and BDS, I don’t have 
any of those C compilers, and just at 
the moment, there aren't any С 
fanatics among the students and asso- 
ciates working here. Perhaps one day 
both will materialize. Meanwhile, 
there is a promising development. 

As I began this article, I got a tele- 
phone call from the people at MDBS 
(Micro Data Base Systems Inc., POB 


Enter the 8086 Dimension of BRIDGE... 


248, Lafayette, IN 47902). MDBS is a 
bunch of Purdue University people 
with their commercial hats on. 

They have arranged to obtain the 
source code to Leor Zolman's BDS C, 
which they are enhancing. In par- 
ticular, they're adding floating-point 
numbers and long variables. 

That might be the answer to Pro- 
fessor Van Zandt's problem. I know 
that Leor continues to improve his 
BDS C package, and the MDBS peo- 
ple have a prodigious reputation for 


BRIDGE Computer Company invites you to enter the 16-bit microcomputer 

world by investigating our well engineered and fully integrated 8086 system. 

Specially engineered to satisfy your needs our system includes: 

e 8 MHz 8086 CPU with 16-bit bus and 16 MBYTE memory addressing. 
Available with 8087 math processor chip. 


* Two fully implemented serial plus two parallel ports to fully support your 


peripheral needs. 


* With up to 4 single or double-sided 8" double density floppy disk drives. 


* 128K 


ic RAM which fully supports IEEE S-100 bus DMA protocol 


and 8 or 16 bit pathways. Expandable to several MBYTES. 
Based on the 20-slot S-100 InterSystems mainframe, your system is already 
equipped with an endless array of configuration possibilities. As your needs 
grow in the future, and as we "BRIDGE" the gap to higher technology, your 
system can easily be enhanced through this already built-in, add-on capacity. 
BRIDGE Computer Company's 8086 system speaks MS-DOS and includes 


an assembly language development 
oriented text editor) and an optio 


ckage, systems utilities, MATE (screen- 
FORTRAN-86 compiler from Microsoft. 


You will also want to inquire about our future CP/M-86 enhancement, 
Other available software: BASIC Interpreter, Pascal, BASIC, Aztec C П 
and COBOL Compilers. 
Microsoft's Multiplan Electronic Worksheet 
Run your stream of needs under our "BRIDGE" and move to a high perfor- 


mance 8086 computer system. For complete information and prices, call us at 
(617) 244-8190, circle the reply number or write today. 


Dealer inquiries invited. 


MS-DOS, BASIC interpreter, Pascal Compiler. BASIC 
Compiler, COBOL Compiler аге trademarks oi 


Microsolt. CP/M-86 is a trademark of ORI 
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Г ЧЕНІОСЕ 
Computer Compan 
ONE BRIDGE STREET 
NEWTON, MASS. 02158 U.S.A. 
PHONE: (617) 244-8190 
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nearly indestructible software. The 
combination may be unbeatable. 

However, I can't make any prom- 
ises Or guarantees about any of these. 
I'm not really competent to evaluate 
С compilers, since I barely know the 
language. From the amount of mail I 
get, 1 know many of my readers are 
interested in C, and indeed so am I, so 
I'm happy to report what I can; but 
alas, I can only report what I know, 
which isn’t much. 


MDBS 

The MDBS program itself is a 
structured database system that ties 
into a regular programming lan- 
guage. ['m not certain precisely which 
languages are supported; I know that 
versions to match BASIC, FOR- 
TRAN, and PL/I are available, 
because I have them. I do not have 
them running, and therein lies a tale. 

Over a year ago, my mad friend 
Mac Lean became fascinated with 
PL/I and, after a couple of months’ 
work, became quite proficient in the 
language. When MDBS offered 
evaluation copies of its database, 1 
asked for versions in BASIC and 
PL/I. Mac Lean took the PL/I version 
away; but he soon returned it. 

"What's the matter?" I asked. 

"I'm not that expert,” he said. "ТТІ 
stick to dBASE II, thanks." 

MDBS went back on the shelf for a 
while. The other day I dusted it off to 
see what had discouraged Mac Lean. 
[t didn't take long to find out. 

The top document in the MDBS 
package was "A Primer on Data Base 
Management Systems" by Dr. Clyde 
Holsapple. 

I am thinking of giving an award 
For the most opaque and unreadable 
document of the year; if 1 do, Dr. 
Holsapple is a hands-down winner. 
I'm sure there's a lot of information in 
there, but I could read that document 
until 1 go blind and I wouldn't under- 
stand it. As I sit staring at it, a few 
glimmers of sense get through to me, 
but as soon as I put it down, all flees 
from my head. 

Consequently, I have never im- 
plemented any MDBS programs; like 
Mac Lean, I find either my own 
"minimum database" or dBASE Il 
more than adequate. I have, 


Why use other computer media 
when you could be using 


EMOREX 


high quality error free media? 


Free Memorex Mini-Disc Offer - Get free discs! 

You'll save money when you buy Memorex, because every cartan of 10 
Memorex 5% inch mini-discs sold by Communications Electronics has 
a coupon good for a free Memorex minidisc. For every case of 100 
Memorex mint-discs you buy from СЕ, you'll get 10 free Memorex mini- 
discs, directly from Memorex. The more you order, the more you sava. 
Offer expires December 31, 1882. All Memorex ttexible discs sold by 
CE are of the highest quality, certified 100% error ires and backed by a 
full one year factory warranty, 


Flexible Disc Quantity Discounts Available 

Memorex Flexibla Discs are packed 10 discs to a carton and 10 
carians to a case. Please order only іп increments al 100 units for 
quanlity 100 pricing. We are also willing Lo accommodate your smaller 
ordars. Quantities less than 100 units are available in іпсгетепіѕ of 10 
units at а 10% surcharge. Quantity discounts are alsa available. 
Order 500 nr more discs al the same time and deduct 1%; 1,000 or 
mote saves you 2%; 2,000 or more saves you 3%; 5,000 or more saves 
you 4%; 10,000 or more saves you 5%; 25,000 оғ more saves you 8%; 
80,000 or more saves you 7% and 100,000 or more discs earns you an 
8% discount of! our super low quanlity 100 price. Almost all Memorex 
Flexible Discs are immediately available from CE. Our warehouse 
facilities are equipped to help us get you the quality product you need, 
when you пайа it. If you need further assistance tofind the flexibis disc 
that’s right for you, call tha Memorex fiexibta disc compatibility hotline. 
Dia! 10і- кае 800-538-8080 and ask for the flexible disc попа 
extension 08987, In California dial 800-672-3525 extension 0997. 
Outside the U.S.A dial 408-987-0997 between 9 AM 1o4 PM Pacific Time. 


SAVE ON MEMOREX FLEXIBLE DISCB Too ries 

Product Description Pari # per diac (3) 
B" 5550 ІВМ Compatible (128 B/S, 26 Sectors) 3062 2.09 
8" 5550 Shugart Compatible, 32 Hard Sector 3015 2.09 
8“ 5550 CPT 8000 Compatible, Saft Settar 3045 2,89 
8" SSDO ІВМ Compatible (128 B/S, 26 Sectars) 3090 2,74 
В" 0500 бой Sector (Unformatted) 3102 3.34 
8" DSDD Soll Sector (128 B/S, 26 Seclors) 3115 3.34 
8" 0500 Sof Sector |258 B/S, 26 Sectors) 3103 3.34 
8“ 0500 Soll Sector (512 B/S, 15 Sectors) 3114 3.34 
8“ DSOD Soll Sector (1024 B/S, 8 Sectors) 3104 3.34 
БМ" SSOD Soll Sector w/Hub Ring 3481 2.34 
6%" SSOD 10 Hard Secior w/Hub Ring 3483 2,34 
Бу" SSDD 18 Hard Sector w/Hub Ring 3485 2.34 
5%" DSDD Soll Sector w/Hub Ring 3491 3.09 
БҰ” DSDD 10 Hard Sector w/Hub Ring 3493 3.08 
Бук“ 0500 16 Hard Sector w/Hub Ring 3495 3.08 
5%" SSOD Soll Seclor w/Hub Ring (88 ТР!) 3504 2.84 
Бу“ 0500 Sol Sector w/Hub Ring (96 TPI 3501 3.88 


5550 = Single Sided Single Density; SSOD = Single Sided Double Densily. 
DSOD = Double Sided Double Density; SSOD = Singla Sided Quad Densily, 
0500 = Double Sided Quad Density; ТРІ = Tracks per inch. 


Special offer on Memorex computer tape. 

If you mail your order to us and enclose prepayment, deduct 81.00 рег 
гені fram our quantity 100 pricas. This means Memorex 25JW can be 
as low as $12.99 in 100 quantities. Memorex Computer Tapes are 
packed 10 tapes to a carton. Please order only in increments of 100 
units for quantity 100 pricing. Quantities less than 100 units are 
available in increments of 10 units at a 10% surcharge. Quantity 
discaunts are also available. Order 500 or more tapes ві the same 
time and deduct 1%; 1,000 or more saves you 2%; 2,000 or more saves 
you 3%; 3,000 or more saves you 4%; 4,000 or more saves you 5% and 
5,000 or more tapes earns you а 8% discount off our superiow quantity 
100 price. If you need further assistance or Information tolind the tape 
that's right for you, call the Memorex Computer Tape Technical 
Support Group at (408) 987-2937. 


CE , 

SAVE ОН MEMOREX COMPUTER TAPE 100 onus 

Product Dencription Part # per rae! [Sj 
Mamorex IV 2400 feet Wrightline Seal 25JwW 13.99 
Memorex 1¥ 2400 feet Easy Load il Cartridge — 25JR 14.99 
Memorex IV 1200 leet Wrightline Seal 25 FW 10.65 
Memorex Quantum 2400 feel Wrighiline Seal 27JW 16.20 
Memoras Quantum 2400 feet Easy Load li Cart 27 JR 16.99 
Memorex Quantum 1200 fast Wrighilina Seal 27FW 12.50 
Memorex Cubic HD 2400 leet Wrightlina Ses! 39JW 18.99 
Mamorex Cubic HD 2400 leet Easy Lond || 38 JR 19,89 
Memorex Cubic HD 1200 leat Wrightline Seal 38FW 13.99 
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New Memorex Lifetime Rigid Disc Pack Product Warranty 

Ail Memorex disc packs sold by GE have a lifetime product warranty, 
This is your assurance that Memorex disc packs will give you a lifetime 
of performance and service. Only Memorex can offer you the superior 
reliability of their exclusive M Formula. In addition, Memorex will assist 
the original user in isolating and correcting any technical issues that 
relate to the Memorex product as well as, when appropriate, replace 
up toone set ot read/write heads, Ifyou need further information tofind 
the rigid disc that's right for you, callthe Memorex rigid disc compatibil- 
ity hotline. Dial toll-free 800-538-8080 and ask for the rigid disc hotline 
extension 1842, In California dial 800-672-3525 extension 1642, 
Outside the U.S.A. dial 408-987-1642. 

“ы peent 


SAVE ON ERNAIK يليت‎ DIEC PACKS в price 
roduct Desceptian Pari & pay t pach (8) 


Mark IH 5 MB. Cariridge Front Load (B lo 32 Sect) 85-522XX-03 68500 


Тор Load (1-to 24 sectors] 94-592XX-03 -70.00 
CMD-16 "Phoanix Type" СОС Cartridge 98-26600-31 180.00 


NCR Cartridge 9B-26600-312 160.00 
Wark VIN 80 MB Error Free 724660003 330.00 
Flag Fraa 72-26600-03 320.00 
Маги Xi 200 MB. Error Free 03-35041 720.00 
Flag Frag Q3-35031-02 660.00 
DEC Flag Frag 03-36031-03 580.00 


Mark Xi) 200 MB NCR/CDC Flag Реве 
Honeywell Flag Free 
Mark ХІН 300 MB, Error Free 


03-39001-01 515,00 
03-39000-01 615.00 
03:47021 795,00 


Flag Free 03-47009 670,00 
Mark ХІМ BÓ MB. Untormaled Error Free 78-18800-03 365.00 
Flag Frag 74-۰25800-03 300.00 


74-286800-06 31500 
74-2660009 315.00 
Mark XV 300 MB. Errar Free 03-4901 1 825.00 

Flag Fran 03-49001-01 725.00 


Smith-Corona TP-1 Letter Quality Printer Special Offer 
Buy any Memorex product on this page, and get a Smitt- Corona ТР-1 letter quality 
printer lor only $585.00 plug $20.00 shipping. Specify serial ог parallel version. 


Buy with Confidence 

To get the fastest delivery from CE ol your Memorex computer 
products, send or phone your order directly to our Computer Products 
Division. Be sure to calculate your prica using the CE prices in thia ad. 
Michigan residents please add 4% sales tax. Writtan purchase orders 
are accepied from approved government agencies and most well 
rated firms at a 30% surcharge for nel 30 billing. All sales are subject to 
avallabllily, acceptance and verification. All sales ara final. Prices, 
terms and specifications are subjact to change without notice. Out of 
stock items will be placed on backorder automatically unless CE із 
instructed differently. Minimum prepaid order $50.00. Minimum 
purchase order $200.00. Intemational orders are Invited witha$20.00 
surcharge for special handling in addition to shipping charges. All 
shipments аге F.O.B. Ann Arbor, Michigan. No COD's please. Narr 
cartified and forsign checks require bank clearance. 

For shipping charges add $8.00 per cese or partial-case of 100 8- 
inch flexibla discs or $6.00 per сазе or partial case of 100 5'-inch 
mini-discs, For tape shipping, add $1.00 per reel. For Disc packs add 
$10.00 per cartridge (Mark [I] or CM D-18) of $15.00 per disc pack tor 
UPS, ground shipping and handling in the continental U.S.A, 

Mail orders to: Communications Electronics, Box 1002, Ann Arbor, 
Michigan 48106 U.S.A. Ifyou have a Master Card or Visa card, you тау 
call and place a credit card order. Order toll-free. Dial BOO-52 13414. H 
you ага outside the U.S. orin Michigan, dial 313-994-4444. Order your 
Memorex computer products (rom CE today. 


Copyright 1982 Communications Elgcironics" 


ынта) RMIT IAG КШ 


Order Toll-Free! 
(800) 521-4414 


In Michigan (313) 994-4444 


тм 


ДИ COMMUNICATIONS 
ELECTRONICS” 


Computer Products Division 


854 Phoenix D Box 1002 О Ann Arbor, Michigan 48106 U.S.A. 
Сай TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444 
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moreover, spoken with a number of 
MDBS users, including its owners, 
and they are universally agreed that 
MDBS is not a rival to dBASE II. 

MDBS is for “professional pro- 
grammers only," according to the 
company. You use MDBS to write 
highly structured database systems, 
accounting packages, accounts 
receivable, inventory management 
schemes, and highly cross-referenced 
filing systems. Most of the program- 
ming is done in the computer 
language of your choice; you then 
hook in the MDBS stuff, which is 
rigidly structured and said to be easy 
to work with once you know what 
you're doing. 

Professional programmers I've 
talked with say they like MDBS, 
However, they also warn that it is not 
a tool for beginners. Moreover, most 
agree that MDBS in BASIC is not ter- 
ribly useful: by the time you know 
enough about programming to be 
able to use MDBS, you'll have aban- 
doned BASIC as a language. 

My own suspicion is that's true, ex- 


Plugs easily into I/O slot #7 


The APPLE/RGB Color Monitor Interface...$225. 


BUFF-ET 

Your campuler computes while Ihe 

printer is printing, with this 18K, 32K or 

64K buffer. installs between computers 

ала Centronics-type parallel printers, 

such as Apple Íl, IBM-PC, NEC РС-В000 
| and TRS 80 from $199. 


See your local computer dealer or contaci us. 


RGB Color—the sharpest 
available today— 

now for your Apple ТІ, 
with Ren Tec's APPLE/RGB 
Color Monitor Interface. 


~ Our specially designed unit.. 


— with NEC, Amdek and каптайт monitors 
15 compatible with 80 column boards 
Fully supports all text and graphic modes 


Our Other Products For Apple 


cept for CB-80, which has sufficiently 
structured concepts to avoid nearly 
all of BASIC's quirks, and which is 
the one BASIC-like language that ] 
think is a serious rival to Pascal and 
Ada. 

As to the PL/I version, Mac Lean 
wasn't just trying to get out of work. 
MDBS and dBASE II are quite dif- 
ferent in their approach to data 
management, dBASE П and its rivals 
are relational databases. They store 
information in what is fundamentally 
a large two-dimensional array. 
MDBS and the CODASYL database 
systems are hierarchical in structure, 
They store information in "trees" and 
limit the ways that you can climb 
around in the data tree. 

The hierarchica! structures are very 
useful if you know in advance what 
data you will want to store and have 
some ideas about how you want the 
data structured. However, hierar- 
chical structures are not very flexible; 
if you want to change things around, 
it's not impossible, but it is quite dif- 


ficult. 
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Circle 406 ап inquiry card. 


Relational structures, on the other 
hand, are slower and don't have the 
fancy record structure of the hierar- 
chical databases; but they're much 
easier to set up and work with, and, 
more important, they're a whack of 
a lot easier to change. It's much easier 
to add new data categories to a rela- 
tional database than it is to stuff them 
into a hierarchical system. 

All of this is—more or less—ex- 
plained in the MDBS documents, not 
all of which are quite as opaque as 
Holsapple’s "Primer." Fair warning, 
though: to get through MDBS, you'll 
want to be pretty familiar with the 
computer language of your choice, 
and you'll want to know a good bit 
about the structure of the database 
you're trying to set up, I won't point 
out that you'll also have to be highly 
motivated: only the highly motivated 
will get through the introductory 
MDBS documents. 


The Example Remover? 

There's an ald proverb, Whom the 
gods love, they chastise. 1 hope ] may 
without blasphemy apply that to my 
relationship with Digital Research 
(DR). 

That is, it should be obvious that ! 
like CP/M, CB-80, Pascal/MT+, 
and PL/I, all of which are sold by 
DR; and indeed I'm particularly fond 
of СВ-80, which is certainly the only 
BASIC that might rival Pascal. 

My fondness for DR's products 
does not, however, extend to its 
documentation. Now true, I am on 
public record as saying that I think 
the old Compiler Systems CBASIC 
documents among the best in the 
microcomputer world. Alas, those 
were written by Gordon Eubanks 
prior to his company's being bought 
out by DR. After the sale, Gordon 
became a vice-president of DR and 
moved up to Monterey. CBASIC and 
CB-80 are now published by Digital 
Research. 

The first edition of the СВ-80 
manual wasn't bad. It has those 
railroad-track syntax diagrams that 1 
find either trivial or incomprehensi- 
ble, but like the CBASIC manuals 
before it, it has plenty of examples. 

It wasn't complete (as ! learned 


I run out of memory?" 


Most people do run out of memory 
with only 18K VisiCalc* workspace. 
But you can expand your Apple II* 
to 177K VisiCalc memory! You 

can also get 80-column display, 
lower case letters, and hard disk 
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support— all without buying 
a bigger computer. 

The Saturn expansion system for 
VisiCalc consists of a preboot dis- 
kette, one or more plug-in RAM 
boards, and an optional 80-column 
display board. You can put the 
Saturn boards in any slot. And with 
all that memory, our software lets 
you save files on more than one 
diskette. 

Each Saturn RAM board includes 
additional software for other pro- 
gramming applications. So your 
BASIC, PASCAL, and CP/M pro- 
grams get an extra bonus. 


Ask your computer dealer for 
more details about the Saturn 
memory expansion systems. See 
how much bigger and better your 


models can become! 
*VisiCalc is a registered trademark ol VisiCorp. Apple [lis a 
registered trademark ol Apple Computers, Inc. 
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microprocessor cross-assemblers you 
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ara on the way. 


In two years on the market, our cross- 
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and several major semiconductor 


houses have found these products a 
fast, cost-effective way to develop 
their microprocessor software. We in- 
| vite you to join them. 
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sartion of external source files. А)! ver- 
sions listed have been thoroughly 
tleld-tested and are available now. 
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when 1 got the obscene-scuridirig 
ERROR FU and couldn't find ERROR 
FU in the error list), and in places it 
was even wrong, as for example when 
it told how to make the compiler call 
attention to any undeclared variables 
in your program (this is an excellent 
optional feature of СВ-80), So there 
came out a second edition. 

Alas, although it now documents 
the FU error, the second edition has 
fewer examples; it's as if someone 
went through and took out some as 
superfluous. 

If there are any software publishers 
listening, HEAR AND BELIEVE: 
there is no such thing as a superfluous 
example! Even poor documents сап 
be made tolerable if they have plenty 
of examples, because then you can 
reason your way by induction; but 
when there aren't examples, what сап 
you 401 

Moreover, the act of testing your 
examples (and please, please, never 
publish an example unless you 
yourself have tested it!!) may show 
you things you didn't know about 
your program. 

Item: one of Gordon Eubanks's 
assistants told me that the Read Line 
function in CB-80 reads until it 
reaches a carriage return. 

“Goody!” thought 1, for one of my 
biggest problems is how to deal with 
text created by editors that mark line 
ends with a carriage return but no 
linefeed, since ASCII (American 
Standard Code for Information Inter- 
change—the character set we all use 
in CP/M) has no single Newline 
character. 

I proceeded to write a text-mashing 
program, After all, CB-80 сап handle 
strings up to 32,000 characters long; 
this ought to make it simple to do 
things to text, Unfortunately, as | 
learned to my sorrow, CB-80's Read 
Line does not read until it finds a car- 
riage return. lt reads until it finds a 
linefeed, and of course there aren't 
any in the files I wanted to work on. 

Indeed, the problem gets even more 
complex: many text editors treat the 
formfeed character as a Newline as 
well as a New Page; that is, if you end 
a line of text wilh the FF character, 
the editor believes that you've also 
ended the line. This isn't an optimum 


situation, but lots of editors do it, so 
if you're trying to get text files inta a 
program, you have to deal with the 
situation. 

Eventually 1 got the following letter 
from Gordon Eubanks: 


Read Line reads until a linefeed is 
found, The carriage return is then stripped 
off the string. The bottom line is that the 
Read Line works with text files delimited 
with a carríage return and linefeed pair. 
The documentation wil] be updated to 
clarify this issue. À bigger problem is that 
many users, I am sure, would like to read 
text files delimited by a carriage return 
either followed by a linefeed or not 
followed by a linefeed. 

The reason Read Line is implemented 
this way is historic. (Historic in the sense 
that it was perhaps not the best thought 
out decision.) To change it now would 
jeopardize many existing programs. 1 feel 
a strong obligation to support existing 
programs and software developers. Any 
ideas on a solution? 


On thinking about it, I have: add a 
new read statement, say, READ 
UNTIL (X) where X is something the 
user can insert for himself. The struc- 
ture might be a Boolean flag that's 
false until the (X) character is en- 
countered, then goes true; with that a 
programmer could handle nearly any 
file structure. You'd want to be able 
to do more than опе READ UNTIL 
paired as OR statements: that is, sup- 
pose X1 is a carriage return character 
(ASCII decimal 13) and X2 is a form- 
feed (ASCII decimal 12); then you 
READ UNTIL (XI) OR (X2) and 
you'd have solved the problem of get- 
ting text from any editor. 

Gordon adds, "The GET function 
will read a character at a time from a 
text file and allow you to build strings 
as you desire. Since CB-80 supports 
32,000-byte strings, this is quite prac- 
tical for many applications." 

All true, and one reason I wanted 
to use CB-80 for my text masher, The 
problem is that GET is fairly slow, 
Ah, well. 

I found one last problem with 
CB-80: I wanted to read in text, play 
about with it, and output it in lines of 
80 or fewer characters, broken at 
spaces between words and terminated 
by a carriage-return/linefeed pair. 
(This is program Normal, which is 
available as part of Alex's Pascal In- 


7 FOU caiculalor ray 
BAH malheta tita 


niora fas J 
a Жоға М y prourammanii li 
3 wars to терен түтүн е | 
D» еч 
- 
в = T 
бэ 
PN ка ) 
a 
a а 
| F 
"— | я | 
= — = E n 


! Unit Co 
| Магнет а толе 


Whenever you can solve 
complex problems quickly and 
accurately, you're ahead of the 
pu. And that's exactly what the 

[-55-[I does for you. By giving 
you 112 pre-programmed functions 
(like definire integrals), it allows 
you to take short cuts without 
losing accuracy. You'll accomplish 
a lot more in less time which 
means increased efficiency. 

With our TI-55-II you can 
tackle problems you thought could 
only be solved with higher-priced 
programmables. You're not only 

etting the standard slide rule 
unctions but also statistical capa- 
bilities. This way you can work 
out linear regressions, permuta- 
tions and combinations, just to 
name a few. 
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short work of long problems. 


The ТІ-55-П also gives you 
enough ate à to elimi- 
nate a lot of repetitive key punch- 
ing. Our Constant Memory" 
keeps programs and data on tap, 
even when the calculator is turned 
off. So once you've entered a 
formula, you can simply put in the 
variables to get your 4 luin. The 
Liquid Crystal Display shows your 


answers in standard, scientific or 
engineering notations — clearly 
and precisely. 

We also help you get the 
most out of your calculator with 
the Calculator Decision-Making 
Sourcebook. It gives you step- 
by-step examples of the best 
techniques used for solving mathe- 
matical, scientific and statistical 
problems. And we've included а 
special section on how to program 
your TI-55-1I. 

So next time you're facing 
another time-consuming о 
problem, cut it down to 
size with the ТІ-55-П. 
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INSTRUMENTS 


© 1982, Texas Instrumen Incorporated. 


Circie 463 оп inquiry card. 


tro package.) Alas, there's a problem 
in СВ-805 output system, namely, 
that when it is supposed іс output a 
completely blank line, it puts out a 
linefeed only without а carriage 
return; it's only if there's a space, or 
something, on the line that it puts out 
the carriage-return/linefeed pair that 
together make an ASCII Newline 
(which the documents imply is what 
CB-80 believes is a Newline 
character), This makes it very hard to 
set up Pascal programs that read the 
text so produced, especially if they're 
supposed to be programs that can 
work with both Pascal/M and 
Pascal/MT-r, since М and MT+ 
look for different line terminators. 
(Pascal/M ignores linefeed characters 
entirely.) 

Eventually I prevailed, but the 
result is not as fast as I'd like. 
Anyway, it works; but the CB-80 
manual doesn't mention how СВ-80 
marks empty lines. 


Jiggering Up Your IBM 

In the West Coast Computer Faire 
report (“Computers for Humanity,” 
July 1982 BYTE, page 392), I men- 
tioned an article about how to buy a 
bare-bones IBM Personal Computer 
and add your own memory and disk 
drives. I inadvertently didn't include 
a reference to the article, which ap- 
peared in the first issue of a magazine 
called Personal Computer Age, 10057 
Commerce Ave., Tujunga, CA 
91042. 


That Wrecked Keyboard 

Readers will recall that 1 am no en- 
thusiast of the key layout on the IBM 
Personal Computer (PC). The com- 
pany has put extra keys between the 
normal typewriter-key layout's Z key 
and the Shift key, and it has reduced 
the size of the Keturn key and moved 
it far, far away from the home keys. 
It's an understatement to say I'm no 
enthusiast: indeed, I think it is (1) an 
insult to American touch-typists and 
(2) an unmitigated disaster, (I'm 
reminded of the lawyer who sent a 
telegram saying, "Sir: F—You. 
Strong letter follows.") 

Davis Foulger of New Canaan, 
Connecticut, who otherwise likes my 
column, says: 
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You're wrong about the keyboard on 
the [BM Personal Computer. ... I met 
the engineer who designed it at a con- 
ference in New York, He was abviously 
pained by the criticism of his baby. , .. 
He told me that he had a lot of research to 
support the assertion that the IBM Per- 
sonal Computers keyboard was con- 
siderably better than a Selectric keyboard. 


There follows a certain amount of 
irrelevant material condemning the 
QWERTY keyboard. It's not that it 
isn't true: we all know that not only is 
QWERTY not optimum for touch- 
typing, but it was designed that way! 
That is, when mechanical typewriters 
first came out, the young ladies using 
them were able to strike sequences of 
keys faster than the typewriter could 
keep up; so the keyboard layout was 


| didn't ask IBM to 
Improve my typing. | 
only wanted a 
keyboard, not a career. 


changed to separate key sequences 
like "th" and "ou" to slow down the 
typists. The fact remains that QWER- 
IY is what most people learned on, 
and while it's easy to learn a new 
board like the Dvorak, it's nearly im- 
possible to go back to a QWERTY 
after you've learned a new keyboard. 

Then he points out that the IBM PC 
keyboard has a lot of keys that nor- 
mal typewriters don't have. Where 
should they go? 

Now I agree that putting on the full 
ASCII key set is a must for a good 
keyboard, and one of my major criti- 
cisms of the Osborne 1 is that it 
doesn't have the tilde (~), grave (7), 
and curly braces | }; indeed, the first 
thing I look at when I see a new com- 
puter is the keyboard, and if it's miss- 
ing some of the keys my enthusiasm 
wanes rapidly. 

But that, too, is irrelevant. My an- 
cient DECwriter keyboard has the full 
set of ASCII keys while retaining the 
Selectric layout including the oversize 
Return and Shift keys. Mr. Fouiger 
writes that once you become used to 
the IBM PC keyboard, you find your 
typing becomes much more accurate. 


"Since the Shift key on a Selectric is 
big, we can be clumsy in reaching for 
it. Ás a result, we often are. The PC 
keyboard forces precision. The Shift 
key is a small target that won't allow 
the user to make mistakes in reaching 
for it. Ás a result, typing improves." 

The problem is that I didn't ask 
IBM to tmprove my typing. I only 
wanted a keyboard, not a career. 

Comes now Jim Baen. Jim was my 
editor at Galaxy magazine and later 
at Ace Books, Somewhere along the 
line he caught my enthusiasm for 
small computers, and when the IBM 
PC came out, he bought one of the 
very first. 

He loves it, except for the silly 
wrecked keyboard, They say you can 
get used to hanging if you hang long 
enough, and he could get used to the 
IBM keyboard — except that he has to 
go back to the office, where they have 
normal IBM Selectrics. You can't get 
used to the PC if you have to use nor- 
mal machines too. 

Jim Baen, however, doesn't give 
up. He's interested in computer 
games—one game he's going to pub- 
lish will be Inferno, by Larry Niven 
and Jerry Pournelle—for the IBM PC; 
and now he's found a progammer 
who thinks he can write software to 
alter the IBM PC keyboard. The 
alteration would convert the stupid 
keys between the Z and the Shift, and 
the ? and the Shift into Shift keys. it 
would also convert the ridiculous key 
that's been put between the home 
keys and Return into a Return key. 
To get the characters that these "ex- 
tra’ keys normally make, you hit 
ALT and the key. 

Jim's programmer swears that will 
work; as of now it's not available but 
will be Real Soon Now, at which time 
I may go buy an IBM PC. 

Meanwhile, ] see from the DEC 
personal computer documentation 
that DEC's keyboard also has soft- 
ware reprogrammable keys, and it's 
probable that some similar trick can 
be worked with it. It's a pity that you 
have to kludge things up that way: 
you'd have thought that IBM and 
DEC had people smart enough to quit 
winners. And one day someone will 
come out with a properly designed 
keyboard. 
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Dire Warnings 

Mr. Dale Peters of Oklahoma City 
is a professional programmer who 
uses COBOL. He wants me to warn 
microcomputer users away from 
COBOL before they become 
ensnared. 

I agree with his sentiments, but I 
wouldn't have thought the warning 
necessary. However, Mr. Peters says 
that applications programming 
schools are still turning out so-called 
programmers who know nothing but 
COBOL, and that data-processing 
shop managers are beginning to make 
a serious distinction between 
COBOL-coders and "real program- 
mers," which they must do "as the 
cost of program maintenance gets 
higher and higher compared to hard- 
ware costs." 

I suppose I have been naive in 
thinking COBOL a dying language. If 
my views have any weight, | agree 
with Edsger Dijkstra: "Teaching 
COBOL ought to be regarded as a 
criminal act. .. ." The language is 
obsolete, limited in power and scope, 
and not well implemented on small 
computers. Most COBOL programs I 
have seen are hard to understand and 
harder to maintain. There has to be a 
better language for almost any appli- 
cation you have in mind. 


Real Soon Now 

Chaos Manor is filled with new 
stuff. 1 suppose it's appropriate since 
it's my birthday today. There's a neat 
new system that lets you read and 
write 8-inch CP/M files from an Atari 
800. It comes from Vincent Cate, 
6708 Landerwood, San Jose, CA 
95120, and I've heard good reports 
about it, It’s off with one of my asso- 
ciates who has an Atari; full repart 
next month, but for now I'l! just say it 
works. 

We also have sitting on the living 
room floor the conversion kit to turn 
my DEC VT100 terminal into a DEC 
VT180 small computer. Holly 
Thompson, the DEC marketing lady 
who brought the system over, says 
the conversion will take only an hour 
or so. (Holly, incidentally, is one of 
the Friends of the English Regency, 
which Mrs. Marilyn Niven, my part- 
ner's wife, is so mad on.) In any event, 
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full report when I get back from 
Europe. 

| have some intriguing new soft- 
ware, too, such as the Statcom 
CRTform (Statcom, Suite 202, 5766 
Balcones, Austin, TX 78731) pro- 
grams that say they're programs that 
write programs. 1 have versions for 
CBASIC, PL/I, and PASCAL/MT-+. 
They look similar to the MDBS pro- 


| suppose І have been 
naive In thinking 
COBOL a dying 
language. 


grams, but the documents are a whole 
lot easier for me to understand, Alex 
will play with the MT+ version 
while I loll about in Florence and 
Venice. 

Some time ago (see User's Column, 
January 1982 BYTE, page 132) І 
reported on the Lobo LX-80, which 
takes the place of the expansion inter- 
face for the TRS-80 Model 1. It's more 
reliable, has many new features in- 
cluding an external data separator, 
contains part of an operating system 
in PROM (programmable read-only 
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Aztec СП 

Technical Software Systems 
POB 55 

Shrewsbury, М) 07701 
(201) 780-4004 


BDS С 

Lifeboat Associates 
1651 Third Ave. 
New York, NY 10028 
(212) 860-0300 


C compiler for CP/M 
Whitesmiths Ltd. 
Parkway Towers 

485 U. 5. Rte. 1 South 
Iselin, NJ 08830 

(201) 750-9000 


С/80, version 2.0 

The Software Toolworks 
14478 Glorietta Dr. 
Sherman Oaks, CA 91423 
(213) 986-4885 


memory), and in general is elegant; it 
kept my TRS-80 viable for at least a 
year longer than I'd otherwise have 
used it, 

Eliot Lane of Lobo (354 South Fair- 
view, Goleta, CA 93117) tells me 
Lobo has done it again: a full 
64K-byte 5-MHz Z80 computer in- 
tended to compete with the TRS-80 
Model II], to sell for about $800. Eliot 
is bringing опе around for Alex to 
play with while I'm in Europe, so he 
should be pretty familiar with it by 
the time I return. If it's as wel] made 
as the Lobo LX-80 was, it should be 
quite a machine. [For a Product 
Description of the Lobo Max-80, see 
page 390 of this issue, . . EDÎ 

And of course there's the Otrona 
Attache, which is a briefcase com- 
puter that competes with the Osborne 
1 in the same way that a BMW com- 
petes with a Volkswagen. I'm taking 
the Attache rather than the Osborne 1 
to Europe because the Attache has a 
higher tolerance for strange power 
frequencies and has switch settings to 
accommodate some of the voltages 
we're likely to encounter. With any 
luck there'll be both photographs and 
a report. B 


object code 


compiler 


Continued on page 246 


Circle 351 on Inquiry card. «аф» 


OF ALL THE THINGS 
YOU BUY, 

HOW MANY АВЕ: 
GOOD ENOUGH TO BE 
WARRANTED 5 YEARS? 


Few disks stand (һе test of time. threshold of your system. And Dealers. Software houses. 
Because few are built to the built to exceed all industry Check our prices, services and 
precision standards or certified to specifications including those of specifications. We offer 
the critical levels of Omni's ANSI, ECMA, ISO and virtually duplicating formatting private 
complete line. every drive manufacturer. So уои гареп, = ininiurums, fast 
Each Omni disk is rated for 12 can count on them for the long delivery and copy protection 
million passes without disk- haul. We guarantee it. schemes on disks for virtually 
related errors or significant wear. Call toll-free (800 343-7620) for ару system. 
Each is certified error-free at a your nearest dealer. In Mass., call 
minimum of twice the error- 617 799-0197. 

Omni b uet 4 зақ Pond Ave., 

Millbury, Мазвг0152 


OVNI 


THE DISK GOOD ENOUGH 
TO BE WARRANTED 5 YEARS 


Circle 360 on inquiry card. 


жа FE 


SUPERBRAIN II 
қы Жей 51875 


2.2.45 90250 
хив $2750 


NORTHSTAR 


ADVANTAGE 
$2675 


ALTOS „Cali for lowssi prices! 
Franklin Ace 1000 lor educalion, games, and 
business. Apple Compatible. Call lor Lowest Prices! 


HARD DISKS 


Corona 


Model 

SB 1 350 byte. .. 
SB (0 750K. 
SB И 50 1.4mb 


5 MB lor IBM 

IOMB FOR (BM : 
| PRINTERS 

Anadex 200cps. 132 cal, 

NEC 8023A 

NEC 3510, 33с05, lanter quality 

NEC 7710, 55сре, latter quality 

Smith Corona, 12cps. letter quality 

Prowriler, paralel , f 

| F-10 by C. itoh, 40срв, daisy wheel 

Okidata 82A, 120cps. serial, раган 

Okidata 83A, 120006. serial, paralel 

Epson, al models available 

OBvetti DY211, 20cps 


Hayes Smartmodam 

Hayes 1200 Baud 

Anchor Signalman 

Racal- Vadic 1200 baud . 

Ven Tal. Сак for Price 


MONITORS 


NEC Green Screen, hl res . 


Tons of software available for CP/M and Apple. Qur 
prices are greal $0 call us lor pricing before you huy 


2-80 Saltcard w/ CP/M & manual, , 

16K RAM Card 

Videoterm 80 clo. card 

Software . Call lor great prices! 


To Order Call (206) 362-3398 
Call TOLL FREE 1-800-531-3133 


PACIFIC 
COMPUTERS 


Division ol Micke! Assoc. 
11056 Palatine М. 
Seatile, WA 98133 
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Continued from page 244: 


CW/C 


| Q/C 


Small-C 


| The Code Works 
POB 550 


Goleta, CA 93116 
(B05) 683-1585 


Infosoft C 

Infosoft Systems Inc. 
25 Sylvan Road South 
Westport, CT 06880 
(203) 226-8937 


MDBS 

International Software Enterprises (distributor) 
85 West Algonquin 

Arlington Heights, 1L 60005 

(800) 323-3629 


Pascal Introduction Package 
Workman and Associates 

112 Marion Ave. 

Pasadena, CA 91106 

(213) 796-4401 


Pascal/M 

Sorcim Corporation 
405 Aldo Ave. 

Santa Clara, CA 95050 
(408) 727-7634 


Pascal/MT+ 
СВ-80 


| Digital Research 
| POB $79 


Pacitic Grove, CA 93950 
(408) 649-3896 


Small-C Plus 

Alpha Omega Computer Systems Inc. 
РОВ U 

Corvallis, OR 97339 

(503) 754-1911 


Supersoft C 
Supersoft Associates 
POB 1628 
Champaign, IL 61820 
(217) 359-2112 


tiny-c One (interpreter) 


tiny-c Two (compiler) 


| tiny-c Associates 


POB 269 
Holmdel, М) 07733 
(201) 671-2296 


Software Tools for CP/M (with 
virtual operating system) 
Unicorn Systems 

30261 Palomares Rd. 

Castro Valley, CA 94546 

(415) 881-4490 


$75 
$95 
$17 
with SAL structured $275 
assembler development tool kit 
for those who have SAL $50 
source code (available $250 
ta those with licensed programs) 
version 1 $1300 
version 3 $2250 
$50 
$395 
8080, 8085, 280 $350 
8086, 8088 $600 
$500 
$25 
object code $250 
(with source on disk $100 
and manual) 
(with source on disk $250 
and manual) 
$335 


THE SOLUTION IS IN THE VISISERIES. 


No matter what kind of problems 

Per u're trying to solve with an IBM 
rsonal Computer, there's a program 

in the ever-expanding IBM VisiSeries™ 

line that will give you the solution. 

Faster, better, smarter. 

Take our IBM VisiCalc* program. 
It’s #1 in the business. Because it takes 
the work out of working with business 
numbers. The IBM VisiCalc program 
is the powerful “electronic worksheet” 
that speeds plannin кү. ани budgeting. 
You can ask “what if?” and see the 
answers immediately. So you can 
analyze the impact of decisions before 
you make them. 

Our ІВМ VisiTrend/Plot"" program 
makes it easy to analyze data and see 
the results in easy-to-understand 
charts and graphs. 

With our ІВМ VisiFile™ program 
you can organize, maintain and more 
effectively use the information your 
business needs. 

Is a lot of your workday taken up 
with scheduling projects and estimat- 


ing costs? Our IBM VisiSchedule™ 
program will help you do it better, 
with a lot less work, 

And for helping you manage your 
valuable time, organize your personal 
information, nothing could be of more 
value than our IBM VisiDex* pro 

Our IBM VisiCalc Business 
casting Model™ package will dur 
you vital financial information 
about your business. 

Andour IBM Desk- 4 
top/Plan" program 4 
will speed and auto- , 
mate all your finan- 4 
cial and adi: 


Put t the ІВМ, 
VisiSeries pro- j 
grams to work 
on your IBM 
Personal Com- 

uter. Doit 
by December | 
31, 1982 and 
get three 


© 1982 VisiCorp. ІВМ is a trademark of International Business Machines Corporation. 


programs for the price of two! 

Get all the details from your 
VisiCorp retail computer dealer. Or 
write Customer Services, VisiCorp, 
2895 Zanker Road, San Jose, CA 95134. 


THE IBM 
VISISERIES FROM 
VISICORP” 


PERSONAL SOFTWARE" 


Commitment: 1.To pledge 
or promise to do something. 
e. Committal based on trust 
and confidence. 


S.D. Systems commitment to 
high technology continues: 


1. Industry standard S-100 modules. 
2. Enhanced modular features to ease system inte- 
ration 

3. CP/M, MP/M, OASIS and TURBO-DOS compatible 
SOFTWARE 

4. ULTRA FAST CP/M “390” OPERATING SYSTEM 

WITH EXTENDED UTILITIES AVAILABLE NOW! 

ө New “XSUB” Features 

е MP/M II File Size Characteristics 

e Supports Multiple Memory Banks 


ПЕ 


Clrate 434 on Inquiry card. 


5-100 
Modular 
Products 


All Modular Products 
CP/M 3*0 compatible. 


SBC-200 


The SBC-200, an advanced single 
board computer using ће Z80A, is 
among the most powerful CPU 
cards available. 


VersaFloppy II 


Enhanced Flexible 
Disk Drive Controller 


The VADO eoe ll is a state-of- 
the-art flexible disk driva con- 
troller. It can interface with the 
most widely used drives in the 
field and handle any four drives 
simultaneously. Possible 
combinations are many, including: 
e 5%" single-sided density 

е 8” single-sided double density 
8” double-sided single density 


ExpandoRAM II 
and Ill 


Our ExpandoRAM offers state-of- 
the-art dynamic Random Access 
Memory from 16K to 256K and 
operates on the industry standard 
S-100 bus. Using the Expondo- 
RAM, you can operate up to eight 


boards on the same bus. True 
Software bank select and page 
mode features allow the servicing 
of multiple users without RAM 
interference, so you can keep your 
system speed up. Invisible refresh 
and synchronization with wait 
states ensure fast processing. 


The ExpandoRAM is gj Ail 
with most S-100 Z80A CPUs. 
Combine the ExpandoRAM with 
other SDSYSTEMS boards and you 
have a totally integrated system 
with exceptional capabilities. 


VDB-8024 


On-Board Z80A 
Microprocessor SDSYSTEMS 


VDB-8024 is a state-of-the-art 
video display driver board 
operating on the industry stondard 
bus ond incorporating a 
the capabilities of a stand-alone 
terminal. The on-board Z80A 
microprocessor allows control of 
all video functions without inter- 
fering with the CPU board (The 
SBC-200]. More speed. More 
efficiency. 
The CRT-5037 Video Timer and 
Controller used with the ZB0A 
provides a glitch free display so 
it’s fester for your operators to 
read. 


Requird on-board EPROM supplies 
all software control. 


MPC-4 


Multi-port Communicator 
with Four Serial Ports 


The MPC-4 is an S-100 bus, 280A 
controlled, МАНА multi-port 
communications board. Its state-of- 
the-art design allows up to 15 
MPC-4s to be addressed from one 


= 


bus. For you, this means that your 
system can grow as your needs 
increase. 


Four buffered RS-232 serial I/O 
channels allow for both multi-user 
and communications applications. 
And on-board static M allows 
for basic multi-task applications 
and can be expanded to 2K RAM 
through two 24 pin sockets. 


The on-board Z80A acts as your 
traffic controller and prevents 
interference to the host CPU. 
Faster response times are the 
result. In addition, you can use the 
2K PROM (expandable to 4K) to 
program the system for variable 
protocols and terminals. 


The MPC-4 offers you flexibility 
and expandability for system 
growth as you need it. 


CP/M 3.0 
Compatible... 
Available NOW! 


Hardware Review 


Autocontrol’s AC-85 


A CP/M System on One Board 


JoAnne Benedict 
RR 1, Box 221B4 
Longmont, CO 80501 


The Autocontrol single-board computer is one of the 
best buys on the market. You get a complete computer on 
a single circuit card; it has been assembled, tested, and 
burned in for one week. It only needs to be connected to a 
video termina] and some disk drives in order to run the 
CP/M disk operating system and attendant software. 


Photo 1: The author's AC-85 mounted іп a homemade cabinet. 
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Although not quite as flexible as an 5-100 system, а 
single-board computer is a cost-efficient way to get no- 
frills computing power, 

“Maximum function at minimum cost.” That was our 
primary goal as we began our search for the computer. 
Although word processing would be the primary use, we 
wanted enough versatility for record keeping and 
engineering problem solving. We wanted а small- 
business computer at the cost of a personal computer. 

After examining and rejecting many popular systems 
because they were either too expensive or did not provide 
enough function, we decided to try to put together a 
system ourselves. Because I am a programmer and my 
husband is an electronics engineer, we believed we should 
have more than sufficient expertise to solve whatever 
problems would arise. We considered several single- 
board computers and 5-100 bus systems, but finally 
decided on Autocontrol's AC-85 (see photo 1) as pro- 
viding the best function at the least cost. 

The AC-85 board has a fast 8085A-2 central processor 
and 64K bytes of memory. The floppy-disk controller is 
an NEC (Nippon Electric Company) uPD765, which can 
support up to four B-inch single- or double-sided floppy- 
disk drives in either single- or double-density, with any 
mix of disks running at the same time. The disk controller 
can handle 5%-inch disk drives, but the custom CP/M 
BIOS (basic input/output system) from Autocontrol will 
not recognize them. Three RS-232C channels with 
software-selectable settings of 50 to 19,200 bps (bits per 
second) will support a terminal, a printer, and any aux- 
iliary seria] device. The AC-85 board sells for $750 and is 
fully assembled, tested, and burned in for one week. 

The AC-85 comes with a stand-alone monitor in 
PROM (programmable read-only memory). If Autocon- 
trol's version of CP/M 2.2 is ordered, a new PROM with 
a custom BIOS is also shipped. This PROM will 
automatically load either a regular CP/M distribution 
disk or a custom CP/M disk from Autocontrol. During a 
cold boot, the custom BIOS and some common disk 


hy vou 
should call мес bal 
for software... 


| Free Systems Analysis We have developed 6 Unconditional Money-Back Guarantee 
© 


a variety of sell-administered analysis tools We stand behind everything we sell. Ifyou 
е tohelp you identify those products best аге notcompletely satistied with yer 
suited to meet your needs. purchase, return the item within 60 days and 


receive a full refund. 
Competitive Prices Our volume enabies us 
2 to offer you prices which are consistently Toll-Free Technical Support We service 
e competitive. Compare for yourself, then call what wesell Our customers have direct 
us toll-free 800-328-2260. ә accessio our technical statt on a toll-free 


. 800-328-2260. 
2 Express Service: 7 days per week, 24 hours нны 260 
® 


per day You can place orders any day ol the National Maintenance Network We offer a 
week at any hour of the day or night. Your variety of maintenance agreements tor both 
ж 


order will be proce andshipped within soltware and hardware products. Call tor 


24 hours for ail products in stock. more information. 
Discount Structures We offer signilicant Flexible Payment Options We accept all 
discounts to any individual, organization or major credit cards, checks and money 

e user's group purchasing in quantity. e orders, as well as purchase orders [rom 


corporate accounts. 

Key Account Program For corporations 

and institutions, we offer a comprehensive State-ot-the-Art Software and Hardware 
e program: volume discounts, complete We carry a broad range oí what we believe 

maintenance packages with an on-site ә to be the bestin software plus carefully 

option, specially staffed technical support. selected hardware products and 

tailored training programs and creative accessories. 

financing options. 


Here's a smali sampling of products available now from DataSource” 
(If you don't see what you need, just call us at the number below.) 


DBMS Spelling 
dBase И - Ashion-Tate S495 Speliguard - Sorcim 5225 
Condor 11 - Condor 3450 Spellsiar - MicroPro 5165 
Selector V - Місто-АР $395 e Word - Oasís 5 70 
Data Star - MicroPro $225 
Super Sort] - MicroPro $170 Hardware 

Smith-Corona TP-1 5089 
Spreadsheets C.lloh F-10 Star Wriler - 40 CPS 61,478 
super Calc - Sorcim 5199 C.Iloh F-10 Printmaster - 55 CPS Call tor price 
CalcStar - MicroPro 6185 С.Поћ Pro Writer 5515 
Visicalc - Visi Corp 5150 C.Iloh Pro Writer-Serial 
Visicalc 256K - Visi Corp 5195 Hayes Smart Modem 300 $230 
чарен ma сет рата 300/1200 Cail tor D 

alman odem 
Pascal MT+ - Digital Research $425 ed 
PL-1/80 - Digital Research 5420 
сег отары ег oe Soit ESI 
asic 80 - Micro So А 
С Basic - Digital Research 5125 кеш pi КҮЙ matao. $995.00 
СВ 80 - Digital Research 5420 On-Line Binarysynchronous link to the big IBM 
Word Processing hos| Full 3270 emulation tor the ІВМ Personal 
Wordstar - MicroPro S280 Compuler. Complele documentation included 
Wordstar (Maier e - MicroPro 2385 with diskette and board 
nce - Mark of Unicorn Link 

The Final Word - Mark of Unicorn $250 PENS SEES UG Sipan 


Please include 3% for shipping and handling. Minnesola residents add 5% soles lax. Prices subjeci to change without notice 
FOR MORE INFORMATION CALL TOLL-FREE 


—< АШ 800-328-2260 


Visa IN MINNESOTA. CALL 612-544-3615 


DATA SOURCE 


Vvetenia Corp. 


Your source for micro software and hardware 
DataSource? Sysiems Corporation, Бері. ВС. 1650 5o, Highway 100, Minneapolis, MN 55416 
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At a Glance 


Name 
AC-B5 one-board CP/M 
computer 


Manufacturer 

Autocontrol inc, 

11744 Vestine Industrial Dr. 
St. Lous, MO 63141 

1314) 739-0055 


Price 

$750 [includes К5-232С and 
power cables); Instruction 
manual $15 


Dimensions 
4.5 by 12 inches 


Processor 
Intel 8085А-2 


System Clock Frequency 
10 MHz 


Memory 

64K-byte dynamic program- 
mable memory; 8202A RAM 
controller; PROM memory: 
2716, 2K-byte ultraviolet 
erasable PROM contains а 
bootstrap loader or a 
monitor program 


Mass Storage 

МЕС pPD745 disk controller 
capable of controlling four 
B-inch Норру-сізк drives in 
sirigle- or dauble-density 


Н5232-С Channels 

Three serial channels of 
2651-type with 14 selectable 
data rates from 50 bps to 
19.200 bps 


Options 

None, but power supplies 
and exta cables may be pur- 
chased 


Software 

2K-byte monitor EPROM 
(2716); CP/M 2.2 (s avaliable 
complerely configured for an 
additional $150; programs to 
farmat single- and double- 
density disks; diagnostics 
programs for memory, inter 
гирі. and disks; software to 
feconfigure an existing CP/M 
2.2 operating system 


Comments 

Клоулегіде af connectors. 
reading circult diagrams, and 
8085 machine language is 
needed; board comes fully 
tested and burned in for one 
week, so few problems 
should occur 


Audience 

Those trying to save money 
while obtaining an effective 
computer system 


routines are moved from the PROM into main memory 
and the density of each disk is determined, The density of 
the disks may not be changed without doing another cold 
boot. The bootstrap loader also moves CP/M from the 
system disk into memory. 

Software is provided in Autocontrol's reconfigured 
CP/M disk for changing the serial port's data rates or for- 
matting disks. Diagnostic programs for checking the 
memory, interrupts, and the single- and double-density 
floppy disks are also included. If you already have CP/M 
2.2, a configuration disk is available separately. 

Autocontral's comprehensive manual contains instruc- 
tions for loading a 20K-byte CP/M distribution disk, 
loading the AC-85 single-density disk, making 63K-byte 
CP/M single- or double-density disks, and for making 
the disk automatically cold boot when the system is first 
turned on. The manual also explains how to change the 
data rates for the terminal, printer, and auxiliary devices 
by modifying a code on the disk. By altering another byte 
in the same code, you can use either Autocontrol's 
PROM BIOS or the BIOS residing on the system disk. 
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46-85 POWER CABLE 


POWER 

пу SUPPLY 
ж. BLACK -———— — —4 7] «5v RTN 
(13) - mm mmm. *12V 
«ар — BLACK — СІ ++ RTW 

-1ev‏ کک 
BLACK ———— dM 7) -12V ATN‏ ———] 8( 
ЙЮ-----‏ 


GRAY — —[ > avac 
(3 BROWN ——— — —«. ] ву ATN 


Figure 1: Power-cable connection to the single-board computer. 


Cable Connections for the AC-85 

The AC-85 single-board computer has four interface 
connectors and one power-cable connector (see figure 1). 
The power-cable connector comes prewired and color 
coded according to the circuit schematic in Autocontrol's 
documentation. The board includes an op amp that con- 
ditions an 8-volt (V) signal developed from the AC power 
lines that the 8085 can use in a timing or clock program. 
The signal is routed through the power cable from either 
a small separate transformer or the transformer that pro- 
duces the +5-V DC power supply. The power supply 
must provide +5 V at 1.5 amperes (A), +12 V at 0.3 A, 
and —12 V at 0,1 А. An on-board voltage regulator con- 
verts the —12 V to the —5 V needed for the 4116 memory 
devices. This power configuration is very easy to accom- 
modate with currently available supplies. We decided to 
use a larger +5-V supply to power our Siemens floppy- 
disk drives as well, 

Autocontrol provides an RS-232C cable (25 conduc- 
tors) with the connector to the board already mounted, 
АЛ уге had to do was check the connections needed at the 
terminal and wire the included connector to match. 
Autocontrol's instruction manual gives explicit instruc- 
tions (see Figure 2) for wiring all the needed cables to stan- 
dard peripheral devices, but certain printers or terminals, 
such as an NEC Spinwriter, may require special con- 
figurations (see figure 2b). We found one small error in 
one of the schematic diagrams; they are correct, how- 
ever, in the figures here. 

The interface cable for the floppy-disk drives uses the 
standard Shugart pin assignments (see figure 3). We used 
a standard 50-pin card-edge connector and ribbon cable, 
Be very careful when attaching the ribbon cable to the pin 
and card-edge connectors, as a misalignment will result in 
the disk drives not working. 

The instruction manual also gives clear instructions For 
wiring the options on the Shugart drives; those instruc- 
tions do not apply to the Siemens drives. To interface to 
the NEC 765 floppy-disk controller, Siemens drives need 
two minor wiring changes: when the drives are connected 
in daisy-chain fashion, only the last drive must have the 


SGARÁRAARÁAAAAAARAAAAAAAAAO 
NFSARMULA INTERNATIONAL INC. 


KN 


12603 CRENSHAW BOULEVARD € HAWTHORNE, CALIFORNIA 90250 ® (213) 973-1921 


MEL د‎ col 


Pineapple 
48K Color Computer Kit 
Features: $ 
* 6502 MPU 6459 pet 4 
ж Color graphics 
* Numeric key pad 
ж Game paddle jacks on both sides 
* Speaker volume control on the back 
* Expansion slots 
Easy to assemble! All components are clearly silk screened on the circuit board. 
Kit includes pre-drilled double sided PC Board, all integrated circuits, sockets, 
professional high-impact plastic casing, keyboards, connectors and switching 
power supply. Dealer inquiries invited. NoC.0.0. orders 
5'4" Flexible Disc Sale 
Why buy other brands when you can buy WABASH discs 
for much less and backed by 1 year factory warranty. 
All discs come with Hub Rings 


PRICE 
10-99 100-499 500-999 
6225 56215 $2.05 
6225 5215 $2.05 
6225 5215 $2.05 
$3.65 $3.45 $1.15 
$2.45 $2.25 $215 
$3.05 52590 $2.60 


OUTSIDE CALIFORNIA 
CALL (213) 973-1921 PHONE ORDERS ONLY 1-80 
SAVE MORE ON OUR BULK 5%" DISC! | SPECIAL SALE ON LE MONITORS 


We are not allowed to use the name of ihe manufacturer, (Sanyo Look Alike) 
Who cares! Our goal is to save you money! You know 


PART # DESCRIPTION 
1K Up 
$1.90 
$1.90 
$1.90 
$2.90 
$2.00 
$2.50 


5%" SSDO Solt Sector 

8%" 5500 10 Hard Sector 
5%" 5500 16 Hard Sector 
54" OSOD Sof Sector 

8" 5550 IBM compatible 

8” SSDD 26 sectors 128 bytes 


M13A411X 
М43А411Х 
M53A411X 
M14A411X 
F111111X 
F131211X 


FOR INFORMATION 


CALL TOLL FREE 
1-800-672-8758 


who they are if you saw our ad the last few times. 
FACTORY PACKED, 100 DISCS PER BOX for just $1.85 ва. 


| COMES WITH HUB RING AND WRITE PROTECT. 


SAVE ON OUR 5%" DISC DRIVE 
ыы --- ж 100% Apple” Compatible! 
= Much more quiet than the 

Shugart Drives. 
- 9 
20% 
Oui Ca іре Mace із Соло! 


9310.00 Each 


$399.00 Each (with controller) | 


SHIPRA AND НАМОЦИЯО CHARGES 
— — бен [ЫП ED 


> - 


Minimum Order £70.00 f Са. Аланын ad 54%, 
Байға Tan. Phone Orders А 

OWLY, Гг” COO Prices sable! fo changes 
Without под. 


$93*789*9*95F99 7259917»-»9"5»5 


we Cee dew 


18K НАМ CARD KIT FOR YOUR 
APPLE® COMPUTER 
Kit includes: High Quality P.C. Board е B ea. 4116 (200ns) • 


All the IC's & parts = 16-pin Dip wire е Easy to assemble. 
You can do H іп less than 30 minutes! 


$59.95 per kit 
(Limited Quantity) 
MON-FRI = 10-7 


E SAT — 106 


ginari Iradeeaik of APPLE COMPUTERS, INC. 


STORE HOURS 


Cccapted on VISA er MC 


e Appin ча å 


ARRARARAAAAAAAAAAAAAKAOS 


в 204 оп Inqui 


(2a) 
CAGLING FROM AC-85 


TERMINAL - 
АС-85 TELEVIDEO 950 
CONNECTOR CDNNECTOR 
(TXD) 


iRTS) [? 7 
icTs) 49) 


(DSR) 511) 
(OTA) [145 
(DCD) <15| 


{GND} «137 “> 
(2b) 
PRINTER - 

АС-85 ҢЕС 7710 
CONNECTOR CONNECTOR 
(TXD) { АХО) 
4RXD) 5 (6 > {DSR} 
{RTS} 7 9 > (OCD) 
(CTS) «D, С 20] (DTE! 
(oTR} [145 

{OCOD} «I5 

(DSR <11 fra] (RVS CHNL) 


(GND) {GND} 


Figure 2: Serial-cable connections for the single-board com- 
puter. These connection diagrams (contained in the Autocontrol 
manual) allow the user ta configure RS-232C cables for use with 
most serial peripheral devices. 


PION introduces the 


.INTERST ELLAR: 


A solid state 
disk emulator for your 
APPLE’, TRS80**, S100, 

or 5550 computer 


— @ A FAST mass storage device. Speeds up 
any program requiring disk access, 

© No head seek time, no motor startup time, 
no moving parts. 

e Standard 256K bytes of siarage expandable 
to | megabyte. 

e Independent regulated power supply. 

@ Automatic power fallure detect and baltery 
backup. 

e Hardware error detection and write protect. 

@ Only 4 bytes-ports of address 1/O space used 

e Hardware optimized for black transfers 
and access, 

9 Drivers, diagnostics, and urilitics software 
nrovided. 


PION г INC. Tel. (617)648-1717 


74 Appleton St., Arlington, MA 02174 


Trade Mark Apple — **"Trade Mark Tandy Corp. 


Introductory 


Price $1095. 
plus tax and shipping 


SEND FOR 


FREE 
BROCHURE 
Identify your model. 
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CONNECTOR TAB ANSLEY 609- 500)М 


OR 3M 3425-6050 
OR BERG 65464-021 


—€— E ÁÓ£Ó 
50-COMDUCTOR 
RIBBON CABLE 


CONNECTORS 
ARE TAB ANSLEY 
#609-SO1EM OR 


ALL ODD NUMBER PINS ARE GROUND. ЗМ #3415-0001 


UNLISTED EVEN NUMBER PINS 
ARE NOT DSED 


Figure 3: Shugart-compatible disks are accommodated easily. 
Because the standard pin assignments are used, a cable can be 
made by attaching connectors directly to a 50-conductor ribbon 
cable. 


terminator network installed. We obtained these changes 
from the helpful engineering staff at Siemens OEM Divi- 
sion in Ánaheim, California. 

Because we mounted the AC-85 board in an enclosed 
cabinet, the Monitor and Boot push-button switches were 
inaccessible. To solve this problem, we added two nor- 
mally open, mornentary-contact push buttons on the 
front of the cabinet and wired them in parallel with the 
original switches. The added wire capacitance to the reset 
circuitry has not affected operation at all. 


Putting It All Together 

Using the same criteria for choosing cur perípheral 
devices as we did for choosing the computer itself, we set- 
Мей on four Siemens FDD 100-8 single-sided, dual- 
density disk drives; the new Televideo 950C terminal; 
and the recently introduced NEC Spinwriter 7710 (ob- 
taining all at lowest discount prices). Our Televideo 950C 
terminal arrived first. Because it has a local mode, we 
were able to check it out quickly and become familiar 
with it. It had a few problems, but when we called the 
Televideo software staff, they were very helpful and sent 
us two new EPROMs (erasable programmable read-only 


The new cael, 


it's what's inside your computer 
that matters. And Just look at what 
you'll find inside the Victor 9000 
desktop computer. 


e 128K bytes of memory (or does 
your application need up to 896 
KB...we can deliver It). 

е 600K bytes of storage on each dis- 
кейе would you prefer 1.2MB — 
you can have it if you like). 

e Two (not one) RS232 ports (ours 
handle both bisync and SDLC as 
well as async). 

e A parallel port for running printers 
or IEEE-488 (another Inside the 
box if you supply a connector). 

e 16-bit computing...the kind of ca- 
pacity you need. 


*CP/M 15 a registered trademark of Digital Research, Inc. 


it. b n | 
i - | ! 


e High resolution graphics tis 
320,000 individually displayable 
points enough?). 


е A fully programmable keyboard 
{to go along with the fully pro- 
grammable screen}. 


e Tilt and swivel) display, plus sepa- 
rate low profile keyboard tin the 
modern Jargon: It's ergonomic). 


e First class vocal chords (why set- 
tle for clicks and beeps — we 
speak in plain English with a 
CODEC). 


e CP/M 86* and MS-DOS both sup- 
port all these solid machine 
features pius 132 column 
alphanumeric display — 10 key 
pad calculator -reloadable key- 
board and screen character table 
— and much more — let your 


Circle 533 on inquiry card. 


applications breathe for a change. 


e Multilingual programming — tired 
of BASIC? Try our COBOL, FOR- 
TRAN, or PASCAL, or perhaps 
you have your own favorite — ask 
us — we might Just already have It! 

So turn your present computer in- 

side out. If you're not getting all that, 

then It's time to call Victor for tne 
facts. Just cal! 1-800-VIC-9000. 

Or write Victor Business Products, 

PO. Box 1135, Glenview, IL 60025 


Subsidiary of Kidde, Inc. 


memories) to replace the original ROMs. It has worked 
properly ever since. The 950 is an intelligent terminal that 
can be used with a printer as a memory typewriter with a 
96-line capacity. 

The NEC 7710, an improved version of the 5510, ar- 
rived next. The printer can be connected directly to the 
Televideo 950C's local printer port. After finally getting 
the data rate, parity, and word length set properly, we 
were able to check all the functions on the NEC 7710. 
We've had no problems with the printer, and its print 
quality is excellent. 

We then connected the AC-85 board to the power sup- 
plies and the terminals RS-232C connector. After a 
minor cable problem and a session with the instruction 
manual of the Televideo 950C, we were ecstatic to see the 
monitor-prompt message appear. With the stand-alone 
monitor PROM in the AC-85, we could change, display, 
and execute programs in memory. I wrote a short 
machine-language program and successfully checked the 
computer and the terminal. 

Other commands available with the stand-alone 
monitor PROM include filling a block of memory with 
any hexadecimal value, displaying all the processor's reg- 
isters, moving a block of data from one address to 
another, changing any register, reading the contents from 
a specified input port, writing a given byte to a specified 
output port, and loading from the PROM or from 
memory with or without initializing any I/O (input/out- 
put). 

After an enjoyable session in the woodworking shop 
constructing an acceptable cabinet for the living room, 
we finally connected the Siemens floppy-disk drives and 
replaced the stand-alone monitor PROM with Autacon- 
trol's BIOS PROM. Unfortunately, CP/M did not work, 
I wrote another machine-code program to issue disk com- 
mands to the floppy-disk controller and check the status. 
Using the monitor to enter and execute the program, we 
found that the read command failed: "Unable to Read 
Id," it said. After more troubleshooting, we found an em- 
barrassing connector short in the ribbon cable we built, 
Now CP/M worked, but we kept getting "BAD SEC- 
TOR" messages four out of every five times we issued a 
CP/M command. One clue was that the problem oc- 
curred more often the farther into the disk we read. 

Jt appeared to be a timing problem. 1 wrote another 
short machine-language program to tell the NEC 765 con- 
troller to change the head-step time from 8 milliseconds 
(ms) to 6 ms. Using the DDT function of CP/M, we 
entered and executed the program. The "BAD SECTOR" 
message no longer occurred, and we immediately 
changed the appropriate byte in the BIOS on the monitor 
EPROM. According to the Siemens manual, a step time 
of 3 ms is the lowest acceptable value. We tried all the 
values down to 3 ms, but 4 ms seemed to be the fastest 
reliable head-step time. 

Prematurely elated by having three of the four com- 
ponents working, we were not expecting the final frustra- 
tion when we connected the printer to the AC-85 board. 
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We kept getting a buffer overflow on the NEC 7710. The 
AC-85 was not recognizing the printer's buffer 7/8 full 
condition, A call to Autocontrol gave us the correct ca- 
bling configuration for full handshaking. A few more 
selected protocol adjustments on the NEC 7710 and the 
printer never missed a byte, even after raising the data 
rate to 1200, 


Experience Required? 

Assembling a system from components built and 
designed by four different companies may not be for 
everyone, but if you have some electronics background, 
can read wiring diagrams, and understand a little pro- 
gramming, it should not be very difficult and can save 
you several thousand dollars. 

Autocontrol also sells the AC-85 board assembled in a 
cabinet with two 8-inch floppy-disk drives. Although 
you can save some money by assembling it yourself, this 
may be a viable option for those who need an assembled 
system ready to go. 

If you wish to avoid the interface problems, a call to 
Autocontrol to find out which peripheral devices they 
have used and how to connect them would be beneficial. 

Another product, which Autocontrol introduced in 
October 1981, is a similar single-board compuler, but with 
only two serial ports for a printer and auxiliary device. It 
has a device for controlling a keyboard, and one for con- 
troling a video monitor (with an effective speed of 
38,400 bps), so that an external video monitor is not 
needed, It can be purchased with just a self-contained 
monitor and keyboard; with the monitor, keyboard, and 
one floppy disk; or with the monitor, keyboard, one 
floppy disk, and one hard disk. This could very definitely 
bring down the cost of a complete system, and may also 
permit high-speed video graphics. We would not hesitate 
to buy either board in any case, 


Conclusions 

All the problems we encountered involved cabling or 
setting options on the floppy-disk drives, the terminal, 
and the printer. As of taday, all hardware has warked 
flawlessly, We are very impressed with the lack of prob- 
lems with the AC-B5 board. We are also impressed with 
the help we received to solve our problems when we 
called Autocontrol. 

I would have been happier if the AC-85 board had 
Zilog's Z80 instead of Intel's 8085 (mainly because of the 
additional software available), but the 8085 should be 
more than sufficient for our needs, because it can run all 
standard CP/M software. 

While a single-board computer is not expandable like 
an 5-100 or standard bus system, the AC-85 is a reliable, 
reasonably priced alternative. We were able to choose 
peripheral devices according to aur own price/perfor- 
mance criteria, have the joys and frustrations of trying to 
mesh together four components from four manufac- 
turers, and wind up with a real computer costing $2000 to 
$3000 less than a completely assembled system. 


IT S TIME KIDS 


We encourage it. 
Because now the most powerful 
educational language is available on 

the Apple Personal Computer. 
Presenting Apple Logo. | 
Its not just a programming | 


language for computers, but a 
learning language for people. 

Enough so that anyone, 
working with Apple Logo, 
can easily learn the program- 
ming principles once reserved 
for college courses. 

Apple Logo encourages 
you to break problems into 
small steps, and then shows 
you how to make those steps 
automatic. 


SIARTED USING SI RONG 
LANGUAGE. 


It does all this interactively. 

For instance, if you accidentally 
type “foreword” instead of forward, 
Apple Logo responds with “I don't 
know how to foreword.” 

There i г no such thing as а mistake 
with Apple Logo, only logical state- 
ments telling you what needs to be 
done to make the program work. So 
the student programs the computer. 
Not the computer the student. 

And as you learn, Apple Logo 
learns with you. So whether youre a 
student of 5 or 55, you'll always be 
challenged —but not overwhelmed. 

Apple Logo runs on the Apple II 

with 64K. And it comes from 
Apple, the leading personal 
computer company in educa- 
tion— with the largest library 
of courseware at all levels. 
Apple Logo. It can make 

getting to know a computer 
the most positive of learning 

' experiences. 

Your kids will swear by it. 


The,personal computer. 


@ppie 


For more information, call (800) 538-9696. In California, call (800) 662-92 38. Or write: Apple Computer Inc., 20525 Mariani Avenue, Cupertino, CA 95014. 
Apple® Logo is a product of Logo Computer Systems, Inc., 222 Brunswick Boulevard, Point-Claire, Quebec, Canada H9RIA6. 
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Once in a great while, personal computers come along that drive the 
normally staid computer press to extremes of praise. The personal 
computers made by Digital Equipment Corporation are 
NY 2 300s SUCH an example. These are the personal computers 
===... about which industry analysts such as The Yankee 
Пе minienputer of pesina amps. (ОШ have said: 7... comparing other currently 
available personal computers to (Digitals) Professional series is like 
comparing a sub-compact car to a Porsche.” V 
And further: “The trio of personal com- ~"" 2» 
puters will blow everything else ош of the market.” mes mm 
The Yankee Group was not alone. КОП! љо sported smau busines system. 
the Rosen Electronics Letter: “Digital offers more storage, more 
memory, more expansion, more columns, and a higher performance 
central processor.’ And from The Gartner Group: '. . Пе hardware 
specifications, design, and future upgrade planning appear superb." 
What could inspire such remarks? Perhaps it was a feature 
like Digitals bit-map graphics—a graphics capability that makes yester- 
days graphics look like yesterdays news. Or maybe it was the overall 
idea of a personal computer that could do more than one thing at 
a time. Or storage. Or memory. Or the idea of using two central 
processors instead of one. 
. Wouldnt you like to find out a little more about Digitals 
personal computers? Call 800-DIGITAL and we'll 
ee Send you our free brochure. Or write: Digital 
p Equipment Corporation, 


Rainbow 100 


129 Park d, 4. 
2 Аатын ВИРОВЕ 
enough? Ask anybody else. RSONAL. 
MORE COMPUTER. 


Wai Мет, (МА acide n Itr qara) un indere ot Dei Бан iape || Digi! Миңи Foara IA 


Hardware Review 


The Soundchaser Computer 
Music Systems 


The Soundchaser Computer Music 
Systems are two within a growing 
class of systems that take advantage 
of the potent processing, storage, and 
number-crunching capabilities of per- 
sona] computers such as the Apple II. 
Both include a digitally scanned 
music keyboard to feed musical per- 
formance data to an Apple. The 
Analog system uses one or two of 
Passport Designs’ proprietary, 
digitally programmable analog tone- 
producing cards, each of which incor- 
porates three rudimentary synthesizer 
voices. The Digital system uses the 


Photo 1: The hardware of the Soundchaser Computer Music System. The three-voice 
audio cards of the Analog system are to the left of the instruction manual. The Moun- 
tain Computer Musicsystem, used with the Soundchaser Digital system, is to the right 
of the manual. At the top is the four-octave music keyboard used with both the Digital 
and the Analog system. 
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Robert A. Moog 
Big Briar Inc. 
Leicester, NC 28748 


Mountain Computer Musicsystem, a 


two-card accessory digital oscillator 
that produces up to eight two-com- 
ponent musical tones. Each system in- 
cludes a software package that sets up 
the tone colors (timbre), ties the tone- 
producing circuitry to the music key- 
board, and provides store and recall 
(record and playback) functions. 
Together with the Apple computer, 
either system is a polyphonic synthe- 
sizer with more open-ended versatili- 
ty than any computerized packaged 
musical instrument costing less than a 
basic foreign sports car. The two 


systems differ in the types of tone col- 
ors they produce, the tone color con- 
trols provided, and the musical data- 
processing capabilities that are avail- 
able. Photo 1 shows the components 
of these two systerns. 

The big difference between com- 
puter music systems like the Sound- 
chasers and a conventional poly- 
phonic synthesizer is in the type of 
“control panel," A conventional syn- 
thesizer has a set of hardware con- 
trols and switches that are the musi- 
сіап'ѕ "handles" to manipulate the 
sounds. The Soundchaser systems use 
a "soft" control panel—a graphic 
video representation of parameters, 
plus a set of instructions for accessing 
these controls through alphanumeric 
commands. Por the performing musi- 
cian, a soft panel is a mixed blessing 
because its versatility is offset to some 
degree by the longer time it takes to 
"set" soft controls. For studio musi- 
cians, teachers, and experimenters, 
however, the software-based system 
configuration's unprecedented versa- 
tility is of great value. It allows the 
system supplier to increase and im- 
prove the system's capabilities 
through software updates, at modest 
cost to the user. it also allows users to 
customize their own systems without 
danger of wrecking them the way 
hardware hot-rodders often do. 


The Music Keyboard 

Both the Digital and the Analog 
Soundchaser systems use a standard- 
size four-octave organ keyboard. 


WordSiar із а lrademark of Micro Pro, Int'l, 
Magic Wand is a trademark of Peachires Software, Inc. 
Mince із a trademark of Mark of the Unicorn. 
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The WORD Plus proofreads 
5,000 words/ min., looks up the 
correct spelling and, if you wish, makes 
the correction for you! 


The WORD Plus can hyphenate files by 
inserting soft hyphens so words break 
precisely. 


The WORD Plus counts words, solves 
anagrams, crosswords and rhymes! 


The WORD Plus works! ... with 
WordStar 5 Magic Wand™ Mince ™, 
and others. 


Available for CP/M", 
CP/M-86™, MSDOS(IBM P.C.) 
and CDOS. 


The WORD Plus. $150. 
For more information call: Wayne Holder 


2765 Reynard Way, San Diego, CA 92103 
(714) 291-0489 


Distributed by: 
SOFTWARE DISTRIBUTORS 


1-800-252-4024 (in Calitornin) 
1-800-421-0814 (outside California) 
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(Call it a clavier if you want to sound 
like a real musician.) The keyboard 
mechanism is housed in an attractive, 
solid walnut enclosure. No other real- 
time controls (such as a joystick to 
perform pitch bending or frequency 
modulation) are included. A ribbon 
cable connects the music keyboard to 
a small interface card, which plugs 
into one of the Apple’s eight card 
slots. The ribbon cable is so short that 
the music keyboard must be placed 
immediately to the right of the Apple 
unless you have a 16-pin DIP (dual- 
inline package) extension cable. 

The music keyboard tells the Apple 
which keys are being held down at 
any time. This information is updated 
frequently so that the delay between a 
key depression and the sounding of 
the tone is not ordinarily perceptible. 


The Soundchaser Digital System 
The Digital system uses the Moun- 
tain Computer Musicsystem digital 
oscillator as its sole audio source. The 
Musicsystem produces a tone by 


reading a wave table, which is a list of 
numbers that represent the 
amplitudes of a succession of closely 
spaced points on one cycle of a wave- 
form. The wave table is read 
repeatedly in order to produce a 
periodic waveform that we hear as a 
pitched musical tone. The rate at 
which the wave table is read deter- 
mines the frequency of repetition of 
the periodic signal and, therefore, the 
pitch that we hear. Under control of 
the Soundchaser Digital software, the 
Musicsystem covers the frequency 
range of 33 to 4186 Hz (1 Hz — one 
vibration per second) which in 
musical terms is a pitch range of three 
octaves below middle C on the piano 
to four octaves above. The Musicsys- 
tem frequency resolution is 0.5 Hz, 
which is adequate for most but not all 
musical applications. 

The wave table for а single 
Musicsystem tone consists of 256 
eight-bit numbers. It occupies one 
page in the Apple memory. In theory, 
you can specify any waveshape in the 


INVESTMENT ANALYSIS 
FROM CENTENNIAL 


CENTENNIAL SOFTWARE / 41D 17TH ST. SUITE 1375/ DENVER, CO 60202 /(303) 585-9193 — 


STOCK-FOCUS 

Find ouf how low is iow and how high is high, 
Using capis! siruciure and perlormance diia, k- 
focus objecilvely calculates ihe underking value of a 
stock. The sawm was firs! developed by the manage- 
men science department of a major money cemer 
bank, and is now In use by investmeni advisors, (rus! 
companies and brokerage houses. On your screen, 
Stock-focus will plal an estimate of lowes! value, highes! 
value and the curren’ price. You then decide what la 
buy, sell ar hold. 


THE FOCUS TECHNIQUE 
FOCUS ts CENTENNIAL SOFTWARES new 


approach to Program Architecture, providing а па- 
ural interaction between microcomputers and users 

worksheet ste inpul screens, (ree access 
to al! program segments, and ће abilily ір com: 


ALL PROGRAMS ІМ ОБК BASIC 


REAL-FOCUS 

Exhaustively anabwe potential real estate Invest- 
mens using the Wharton School's approach 10 real 
есіме analysis. In minutes you can project profit, casis, 
and IRR for any project over а 10 year period. Real: 
locus accounts for amoriizalion, debt, Income, operal: 
ing expenses, taxes, deprecialion, and r 
both after-tax holding and the results of sale, Wilh 
Real-focus you can әлгіше any polential invesdmen! 
from a single building project to a complex (ime-phased 
planned или development 


bine Individual results lies for portolo analysis, You 
aiso гесеһе а usable reference manual, menu helps, 
8 program glossary, multiple report lormats and spool: 
ing With our FOCUS technique even the most com- 
plex programs are versatile and easy lo use. 


TEM is a ниені of 18M. Apple матаны gf Appia Compules Lorp. FAS BO 19 4 (radamed qi Lindy Coiesation 


ьа ee eee es DIENEN 
ORDER NOW! FILL IN OR CALL 800-525-2003 (Toll Free) 


PROGRAM MAME COMPUTER MEMOR Y _ 
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At a Glance 


Soundchaser Computer Music Systems. 
Analog system, Digital system 


Use 

Implements a polyphonic [chora-playmg) 
keyboard-controlled music synthesizer 
when used wan the Appie 1! merom- 


puter 


Manufacturer 

Passport Designs Inc 

116 North Cabrillo Hwy. 
Hall Moon Bay. CA 94019 
(415) 726-0280 


Dimensions 

Music keyboard is 28 inches by V^ inches 
by ЗИ inches; all circuit cards plug into 
Apple console. 


Price 

Three-vorce Analog system, $1000, ях: 
voice Analog system, $1350; Digna 
system. without Musicsystem card, 5650, 
Digital system, including Musicsystem 
card, $1045, Notewriter software 
package, $99; and Musktutor software 
package $150 


Features 

Four-octave keyboard Analog system uses 
three-voikce ог sivoice channels each 
consisting of а programmable-countertype 
digita! oscillator. analog voltage-controlled 
filter, and analog voltage-controlled 


| amplifier, all under software control, Soll- 


ware generation of tone envelopes arid 
low-Irequency modulations, and recording 
and playing баск of keyboard perfor- 
mances Digital system uses the Mountain 
Computer Musicsystem to implement an 
eighr-voice potyphonic synthesizer Ор 
tional software implements music- 
transcribing and insirucbon programs 


Hardware Needed 

48K-byte Apple II computer with video 
monitor, disk drive, and game paddle, 
stereo sound system or musical instrument 
amplifier, Apple language card for some 
optional software 


Documentation 

MOS 3.0 manual (to run Analog system} 
42 pages; MCI manual [to run Digital 
system|, 37 pages. Both in dting binder | 
Musicturor and Noxewriter documentation 
not avaiable ar ume of writing. 


Audience 
Musicians, musk teachers. sound 
designers, musical expenmenters 


Excellence Acknowledged. 


Some people demand the best. 


Superior quality at superior value is the key to those few 
items that rise above the crowd to shine as unique symbols of 
perfection. We call these the “best” products, and the best іп 
Apple Il*-compatible drives is the Micro-Sci line of 514" floppy 
disk drives and subsystems. 

Business, commercial ond professional people needing 
more storage, greater reliability and faster access than ргемі- 
ously available have been impressed with Micro-Sci's A40 
system since we introduced it back in 1979. For a lower list 
price thon the Apple Disk II*'s, the А40 offers 20Kb more 
capacity, faster access time and greater data reliability. 

The ideal solution to the Pascal” and CP/M: user's 
pear of space limitation is о Micro-Sci A70 drive, com- 

ining quick access and high reliability with a full 286Kb 
storage capability. 

The newest member of Micro-Sci's Apple 
I-compatible family is the A2, the perfect 
alternative drive for entertainment and other 


packaged software. A direct replacement for the Disk Il, our 
A2 features total compatibility at a lower cost total. And you 
can mix, or match, our A2 drive and controller with their drive 
and controller and vice versa. You have complete freedom of 
interchangeability. 
. Micro-Sci even goes one step further with its controllers to 
include operating features the competition lacks, like jumper- 
selectable 3.2 and 3.3 DOS. 

Give yourself the privilege. 

You deserve more for your money, and Micro-Sci delivers 
the most in quality, reliability and performance. 

50 when yoy consider additional drives or a disk subsystem 
for your Apple Il, indulge yourself in the Micro-Sci alternative. 

See our complete product line today at a dealer near you. 

(SPECIAL NOTE TO APPLE Ш® USERS: 
Micro-Sci also offers a full range of Apple 
Il-compatible drives. Ask your local 
dealer for details.) 


Micro-Sci is a Division of Standun Controls, Inc. 
2158 SOUTH HATHAWAY STREET • SANTA ANA, CALIFORNIA 92705 = 714/662-2801 + TELEX: 910-346-6739 


International Dealer Inquiries... 


* Appia, Apple 1, Appa ІН ond Disk Il are registered trademarks of Apple Computer, Inc. 
" Pascal i$ о registered trodemark of the Regents of Ihe University of California. 
tCP/M is a registered Irodemork of Digitol Research, Inc. 


IMC international Markets Corp. Telephone: 714/730-0963 • Telex: 277782-ROBY UR 
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Main/Frames 
Main/Frames 


” 30 Models of Enclosures 

e Assembied and lested 

* Qudsi-Coox Motherboards 
* Power Supply 

s Cord cage and guides 


* Fon, line, cord, fuse, power 
& resel switches 


KERWAUVEMAKERWAVENAKER 
Y WAVEFORM 


WAVEMAKERWAVEMEA 
DISP 
ENTER PRES 
1- WAU 


ay 
ET NUMBER 8-9:7 
SELECT 1 E2- НАЏЕ2 3- LFO :1 


8" Floppy Main/Frame 


Рпо5е180 Desk + Mainframe ! 


Write or call for our 
brochure which includes our 
application note: 
“mane Computers - 

A Recipe" 


INTEGRAND 


8520 Roosevelt Ave. * Visalia, СА 93274 
209/733-9288 


We accept BankAmericord/ Visa 
and MasterCharge 


264 December 1982 © BYTE Publications Inc 


Photo 2: The screen display of the Wavemaker section of the Soundchaser Digital 
system. The pattern is a graphic representation of one complete wave table. 


wave table and produce it with 8-bit 
resolution by the Musicsystem hard- 
ware. The shape of a cycle of a 
periodic wave determines its overtone 
content and, therefore, is a factor in 
determining the tone color that we 
perceive. 


The Wavemaker Section 

The Wavemaker section of the 
Soundchaser software provides the 
means for loading the wave tables. 
You specify the amplitudes of the fun- 
damental pitch and the first 15 over- 
tones by typing in the numerical 
values one at a time, (The sum of all 
amplitudes must be 100 or less.) The 
Apple then computes the wave-table 
entries by summing the sine waves 
corresponding to the overtones. The 
wave-table contents can then be dis- 
played graphically as a single cycle. 
Photo 2 shows a typical display. 
Once a waveform is displayed, you 
can continuously redraw it by mov- 
ing a cursor with a game paddle. Soft- 
ware will be available shortly from 
Passport Designs to redraw the 
waveform with straight line segments 
by first spotting the lines’ end points 
with the paddle, then computing the 
lines. 

In addition to the Create (which 
computes the waveform from over- 


tones), Display (which shows the 
waveform on the screen), and Edit 


_ (which redraws a section of the wave- 


form) functions, the Wavemaker sec- 
tion of the operating software offers 
Play (which sounds the waveform 
when a key is depressed) and Smooth 
(which provides simple filtering to 
reduce unwanted “alias” noise that 
often accompanies digitally generated 
tones). Aside from the Smooth func- 
tion and the usual anti-aliasing out- 
put filters, the Musicsystem provides 
no Filtering; what you put in the wave 
tables is what you get at the audio 
output. Because the waveform resolu- 
tion is only 8 bits іп both amplitude 
and time, the Musicsystem audio out- 
put does have steps that are audible 
as “aliasing” when high-pitched tones 
are being produced. Even with this 
limitation, however, the Musicsystem 
produces many musically useful tone 
colors (i.e., pleasant, easily blending 
with other tone colors, and distinc- 
tive in character), especially in the 
low and middle pitch ranges. 


The Performance Section 

The Performance section of the 
operating system offers alphanumeric 
access to pitch range (in octave steps), 
envelope shaping, low-frequency 
modulation, and overall volume. The 
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Advanced Digital Is the leader in 
S-100 single board computers. Our 
attention to quality workmanship, 
our outstanding performance 
and proven reliability have made 
our SUPER QUAD “computer 

on a board" number опе, 

Now SUPER QUAD? has been 
elected “Chairman of the Boards" 
in the expanding Muti- 
Processing marketplace. SUPER 
QUAD functions as the Bus Master 
and takes charge of many 
SUPER-SLAVE* processor boards. 


SUPER QUAD is so complete, 
it actually replaces the traditional 
4-board S-100 computer and for 
only $875.00. 
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Chairman of the Boards 


= = aum Dis Santillan 
re ` 64K of Memory, Serial & Parallel 
I/O Ports... all ona SINGLE S-100 BOARD! 


Look at these features: 

e IEEE $100 Standard 

e 7-B0A CPU 

e 64K of Bank Select Mernory as 
well as extended addressing 


e Double density floppy disk 
ROREM Both 8" or5- taj" Disk 


ө? es & 2 parallel I/O ports 
(RS-232 and intelligent hard 
disk interface), 


e 2K or 4K of monitor EPROM 


e Runs with CP/M*, MP/M* and 
turbo-DOS" 


| Ask about our new HDC-1001 
Hard Disk Controller for 
both 8" or 5-1/4" hard disk 
! drives, only $500 etall. 

For more information, write or 
cali Sales Dept. 


ө One year warranty. 
е Free copy of bios disk. 


Advanced Digital's SUPER- 
SLAVE processor boards are the 
ideal directors to work with the 
Chairman of the Boards and 
Turbo-DOS* operating system In a 
multi-user, rmulti-processor system. 


42700-8 Knott Street © Garden Grove, Califomia 92641 € (714) 891-4004 TELEX 678401 tab irin 


* Registered Tradamork of Digital Research Corp 
" Registered Trodemork of Software 2000 Inc. 


* Copyright 1981 Advanced Digital Corp. 
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a four (as in QUAD) function IBM PC board? 


This may he the only board you need to 
expand your ІВМ personal computer. Stan- 
dard with three functions; memory up to 
256K in 64K increments, clock/calendar 
with battery back-up, and asynchronous com- 
munication (RS232C serial) port which can 
be configured as COM1 or COM 2. The option- 
al parallel printer port can be added for those 
of you with the color graphics board, or if you 
just need an additional printer port (LPT1 or 
LPT2). If you would like to have a second 
async port, that is now available for an extra 
$100. {In this case QUAD means five.) We 
sell boards in all possible configurations. 


No corner cutting here 


You may think that since this board costs so 
much less there has to be a catch. The catch 
is you have to put the board in yourself, and 
set a Switch totell your computer the board is 
there. it's all done in less than ten minutes. 
Our clear instructions with illustrations make 
ita snap. The board is a four layer design with 
rows af nine memory chips for full parity 
checking. Each board is solder masked, silk 
screened, and has gold plated contacts. The 
memory chip locations are all socketed. All 
components are premium grade, meet ІВМ 
performance specifications, and are burned 
in and tested prior to shipment. The highly 
rated design is well proven with several 
thousand boards in the field providing reliable 
Service. 


How much memory? 


We offer the board with your choice 84K, 
128K, 192K, or 256K. The SuperSpooler 
software allows you to assign а portion of the 
add-on memory as a print buffer. The print 
buffer accepts data as fast as the computer 
can send it and frees your computer for more 
productive work. Your printer just keeps on 
running until the buffer is empty. The Super- 
Drive software allows you to use memory as 
you would narrmally use a disk. This gives you 
disk access at the speed of RAM memory. 
Maximum use of SuperDrive is achieved 
with the new MegaPluS" board which allows 
ali functions and expansion to 512K in а 
single slot. 
Clock/calendar & clip-on battery 


That round thing in the picture is a lithium 
battery. И may last as long as five years since 
it is only needed when the computer is 
turned off. Note the holder it is in. The under 
$4.00 hattery just slips out and a new one 
slips in. No soldaring required as with some 


other clock boards. The clock/calendar sets 
the time and date when your computer is 
turned on. This is done with a program which 
we send you on a diskette. The clack on the 
board is set using the IBM DOS commands 
TIME and DATE. 
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Cheap Software too 
What good is great hardware without some 
good software to use it with? We are now 
offering some untouchable prices on software 
that can utilize the features of your board. 
SUPERCALC, the current cream of the spread- 
sheet crop, vvill address 512K and is available 
with a board for just $176. Or how about the 
new DBase ІІ by Ashton-Tate for just $469? 


Why buy from us? 


Because we provide the service and support 
most companies only talk about. We realize 
how integral the use of this board will be to 
the everyday use of your computer. What 
good is a warranty if it takes weeks for 
repairs to be made? By the time you get your 
board back from repair you will have forgotten 
where to put it! We offer 48 hour turnaround 
or replacement on all warranty repairs. Do 
you hear anyone else making this promise? 
Our board comes with little extras like a low 
cost diagnostics program that let's you do 
your own testing to be sure you really do 
have a problem before sending your board for 
repairs. If you still aren't convinced, and just 
want to compare pricas, remember we don't 
charge extra for credit cards, shipping, or 
COD's. If you still want to buy elsewhere ask 
them if they will face the acid test. 
The acid test 

Qubie Distributing gives you our 30 day 
satisfaction guarantee on all board purchases. 
lf you are not completely satisfied we will 
return the entire cost of your purchase as 


well as pay the postage to return it. If you ca 
get ona of our competitors to give you th 
same guarantee, buy any other board yo 
think compares and return the one you don 
like. We're not worried because we knov 
which one you'll keep. On top of this we giv: 
you a ona year parts and labor warranty, am 
a one year extended warranty for $50. War 
ranty repairs are done in 4B hours or we wil 
send you a new board. 


FREE SOFTWARE 
SuperDrive and SuperSpooler Software 
lets you use your board as fast accessing 
disk space and as a printer buffer. 


TO ORDER BY MAIL SEND: 


—your name and shipping address 

—memory size. Optional printer port? 

— Software and cables you need 

—daytime phone number 

— California residents add 61296 sales tax. 

—Company check or credit card number 
and expiration date. (persónal checks 
take 18 days to clear.) 


TO ORDER BY PHONE: 
(213) B70-3718B or (805) 482-9829 
PRICES: 

64K 6376 1828 8499 
12BK $438 256K $599 
(includes async port, memory, clock/cal- 
endar, SuperDrive and SuperSpooler soht- 
ware) 


OPTIONS: 
Parallel Printer port 850 
Cabte for parallel printers $365 
Cable for Modem or Serial Printer 625 
Memory Diagnostic Diskette $10 
SUPERCALC by Sorcim $176 
DBasa ll by Ashton-Tate 5469 

SHIPMENT 


We pay UPS surface charges. UPS blue 
label air sarvice $5 extra. Credit card or 
bank check orders shipped same day. Per- 
sona! or company checks take 18 days to 
clear. 


QUBIE' _ 

DISTRIBUTING 
918 VIA ALONDRA 
CAMARILLO, CA 93010 
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amplitude (overall loudness) of each 
tone is shaped by an envelope that 
builds up, then partially dies away, 
and levels off as long as a key is held 
down, finally dying away to silence 
when the key is released. These 
envelope segments are called attack, 
decay, sustain, and release, respec- 
tively. Attack, decay, and release 
times can be set anywhere from 50 
milliseconds (ms; 0.050 seconds) to 
about 6.5 seconds, with 8-bit resolu- 
tion, while the sustain level can be set 
from 0 amplitude to the maximum 
envelope amplitude. Photo 3a shows 
a typical Soundchaser Digital 
envelope. When you compare it with 
a similar envelope from an analog 
synthesizer (photo 3b), you see that 
the decay and release segments of the 
Soundchaser envelope are straight 
lines rather than exponential curves, 
a characteristic that results in a 
somewhat abrupt and "unnatural" 
sound in some applications. 

The Musicsystem has two audio 
output channels; eight tones are 
assigned to each channel. By trigger- 
ing one tone per channel with each 
key depression and programming dif- 
ferent waveforms and envelopes in 
each channel, you can produce many 
complex and interesting composite 
sounds. For instance, you can pro- 
duce a bell-like sound by putting a 
sustained tone of low-overtone con- 
tent in one channel and a rapidly 
decaying, high-pitched tone in the 
other channel. The Performance sec- 
tion allows the musician to set up 
completely separate envelopes for 
each of the channels, one of the more 
exciting sonic resources of the system. 

Frequency modulation (for produc- 
ing effects such as vibrato and trills) is 
implemented by first constructing the 
modulating waveform in the Wave- 
maker section and then determining 
its frequency and amplitude in the 
Performance section. Modulation 
speed ranges from one cycle very 6.5 
seconds or so (for sirenlike effects) to 
about 20 cycles per second (for grow] 
effects). When using both audio chan- 
nels, you can independently control 
modulation amplitudes for each 
channel, a feature that has the poten- 
tial for creating some attractive 
chorus effects. A negative aspect of 


Winston could have sworn a 
“FIFO Buffer" 
was a headache remedy. 


Until he became an 
Orange Micro Printer Expert. 


Printers Can Be popular models to ЧҮ 


Confusing. Sometimes, even irom, and a complete selection 
the informed personal com- ot cables, options and inter 
puter owner “ caught short face accessones, we have 
by the mound of technical dif- everything you need to get 
ferences in printers. In one your new printer up and oper- 
visit, Winston learned that a ating in minutes, 
Fifo Buffer overlaps the We Have The Right Printer 
computer and printer For You. Bring along your 
functions, allowing Mr tiughest printer questions 
Hollingsworth to enter Our salespeonte will 
his wine list while his answer Шет Honestly 
stock report 15 printing. and practically. In bess 
We Educate First. time than you'd imagini 
With so many dif- = possible, you'll be a 
ferent printers out - ees ППП expert |і 
there with as many different After all, printers are our only business, 
features, we feel a printer educa | +) WE always do à better job at finding 
tion is in order. We take what you the nghlun for you 
already know about computers and explain Orange Micro Printer Stores 


printers in (һе same terms. Cur current 

customers seem to like that hecause of Uti 

friends they refer. (Nearly 50% of our business 

Is peitral) 

It's Easy To Be An Expert. Orange Miam 

printer specialists ari there to make vou fel ҮЙ Van New 

comfortahle with your newfound printer Gan Franeisen, CA, G4 (04 (415) 673411 70 
knowledge. And when you decule an the re 
printer right for you, you'll know exactly why di. 
you picked it from all the rest. With over 35 ў 3 d 
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OKIDATA MICROLINE 82A 


$499.00 


———————— 120 CPS, Bi-directional logic seeking 9x9 dot matrix, full 96 
ASCII char, Set with true descenders centronics parallel port 
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and RS232 serial port (up to 1200 Baud) standard, 80 col., 

Amdek Colori 13" Monitor O 31800 includes Онгар dot addressable graphics, icon feed an 
Amdek Color 1! 13" Hi-Res RGB Monitor ..... 719.00 removable tractor.22 Ibs., 110 volt standard, 220 volt optional. 
Amdek Color Ill 13" RGB Monitor ........... 399.00 
Atari 800 Computer у//16К................. 645.00 E 
Atari 800 Chorus М/ЛЕА.....5........... 739.00 CALL TOLL FREE! 
Atari 810 Disk Пгіуе....................... 439.00 | 
C-ltoh Prowriter 8510AP (parallel) .......... 459.00 | 
C-ltoh Prowriter 8510ACD (serial) ........... 599.00 
Oda Prowrter ll ..................... Call for Price | 
Comrex CR-5500 12” Green Monitor ........ 119.00 NEC 3530 Letter Quality Printer w/Centronics 
Comrex CR-6500 13” Composite Color Voy косе en 1659.00 

ст ee Oe ol ee Pee 325.00 NEC 7710 НО Spinwriter .................. 2195.00 
Comrex Com-Riter w/Serial Interface —— 879.00 NEC 7730 RO Spinwriter w/Centronics 
Daisywriter 2000 Letter-Quality Printer ...... 1049.00 ж ТРЕ ы 2195.00 
Diablo 620 RO Ргіпіег..................... 1259.00 Lear Sigeler ADM3A Dumb Terminal e 569.00 
Diablo 630 RO Daisywheel Printer .......... 1999.00 NEC PC8023 Dot-Matrix printer ............ 489.00 
Diablo 630 KSR Daisywheel Printer ......... 2349.00 NEC JB1201M(A) 12" Green Monitor ........ 169.00 
DEC Deocwriter IV LA34AA .............. ... 1095.00 NEC JC1201 13" Composite Color Monitor... 319.00 
DEC VT100AA Video Terminal ............. 1649.00 Okidata Microline 80 ................ Pm 329.00 
DEC Rainbow 100 Personal Computer ...... 2995.00 Okidata Microline 82А..................... 419.00 
Epson HX-20 Portable Personal Computer... 659.00 Okidata Microline 8ЗА..................... 695.00 
Epson MX-80FT Type Ill w/Graftrax Plus .... 499.00 Okidata Microline 84Р .......,............. 979.00 
Epson MX-100FT Type Ill w/Graftrax Plus ... 699.00 Okidata Microline 845 ..................... 1079.00 
Hayes Micromodem ll for Apple Il ........... 289.00 Rana Elite | Disk For Apple 11............... 359.00 
Hayes Smartmodem ...................... 225.00 Rana Elite | Disk w/Controller .............. 465.00 
Hayes Smartmodem 1200/300 baud ........ 569.00 Rana Elite lI Disk Drive for Apple 11.......... 529.00 
М9 МИШЕНГЕ... =... n m 599.00 Smith Corona TP-1 Letter Quality printer..... 639.00 
IDS Prism 80 (м/а! options & color) ......... 1379.00 Televideo 925 Terminal .................... 795.00 
IDS Prism 132 (w/all options & color) .. ...... 1559.00 Televideo 950 Terminal .................... 995.00 
M & A Sup-R-Term 80 column card for Apple 1 279.00 USI Pi-1 9" Green Monitor ................. 159.00 
Microsoft Softcard (2-80) for Apple I ........ 269.00 USI Pi-2 12" Green Monitor ................ 159.00 
Microsoft Premium System for Apple Il ...... 579.00 USI Pi-3 12" Amber Мопйог.,............... 175.00 
Microsoft 16K Ramcard for Apple Il ........, 119.00 Videx Videoterm ..... —— ——! 259.00 
Microsoft 64K For IBM .................... 359.00 Videx Enhancer !!......................... 115.00 


NEC 3510 Letter Quality Printer w/RS232 ... 1529.00 Xedex Baby Blu CPM Card for IBM ......... 499.00 
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EPSON MX-80FT 


$499.00 


80 CPS, Bi-directional logic seeking 9x9 dot matrix, full 96 
ASCII char. Set with true descenders, centronics-style parallel 
port (RS232 optional), BO col. , includes graftrax plus dot 
addressable graphics, friction feed and removable tractor 
feed. 19 Ibs. , 110 voll only. 
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Omega carries software by the following companies: 
e American Business Systems е Ashton Tate e Dakin 5 
ә Innovative Software е Micropro ¢ Microsoft 

е Sorcim € Stoneware е Visicorp 


Omega carries diskettes by the listed companies: 
е Dysan е Maxell ә Scotch ө Verbatim 


Stock Shipments Same Day or Next 
No Surcharge for Credit Cards 

All Equipment Factory Fresh w/MFT Warranty 
Prices do not Reflect Shipping Charges 

Mass. Residents Please Add 5% Sales Tax 


Omega carries accessories for the Apple Il by the 
following manufacturers: 


e D.C. Hyes е Microsofl е Тутас e М & R Enterprises PRICES ARE SUBJECT TO 
e Mountain Computer ә Kensington Microware CHANGE WITHOUT NOTICE 
е Practical Peripherals e T. С. Products ө Videx 


We carry the complete line of Atari Hardware, Software & Peripherals. 


We will try to match or beat any price with similar purchase conditions. 
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Photo 3a: Screen display of the oscillograph of a Soundchaser digital tone with the 
fastest possible attack and decay times. The tone is 50 ms long. The overall shape is the 
tone's "envelope." The individual waveform cycles are not visible because they are so 


close together. 


Photo 3b: Screen display of the oscillograph af an — a tone with 5-ms at- 
tack time and 10-ms decay time. Note that the envelope is shorter but smoother than 
that shown in photo 3a. 


the Performance section is that the 
modulation amplitude is not the same 
from note to note: low notes are more 
widely modulated. 


The Sequencer Section 
The Sequencer section enables you 
to record actual keyboard perfor- 


270 December 1982 © BYTE Publications Inc 


mances and assemble them to make 
multipart (polyphonic) compositions. 
Two modes are available: Link and 
4-Track. In the Link mode, a 
keyboard performance is recorded as 
soon as the musician starts to play. 
At the end of the performance, a 
single command forms a loop of the 


performance, which then begins 
again when any music key is de- 
pressed and repeats until the stop com- 
mand is issued. Thus, you can use the 
Link routine to create a repeating 
background pattern that musicians 
call an ostinato. The pattern usually 
serves as an accompaniment, over 
which a live keyboard performance 
can be played. The pattern may have 
as many as eight notes playing 
simultaneously. However, all notes 
must have the same tone color. 

[n the 4-Track mode, the Sequencer 
behaves somewhat like a four-track 
recorder. To use this mode, you first 
record one track by playing the music 
keyboard. You then play that track 
back, while simultaneously recording 
on track two. You repeat the process 
until four parts are recorded. Any 
number of keys can be simultaneous- 
ly depressed when recording any one 
track, as long as the total number of 
notes sounding simultaneously on all 
four tracks does not exceed eight. It is 
not possible to form a loop in the 
4-Track mode. 

The Sequencer is easy and fun to 
use. Just a few alphanumeric com- 
mands enable the musician to start 
recording, switch over to playback, 
and change channels. You can call up 
any of the previously created voices 
(called "preset masters") and assign 
them to any of the tracks. You can 
change octave range, modulation 
amount, envelope parameters, and 
the preset masters themselves as the 
sequence is playing back. The play- 
back tempo can be the same speed as 
the original recording or can be in- 
creased in whole numbers up to 8 
times the original speed. Some limita- 
tions in the Sequencers operation 
may, however, frustrate musicians 
who have used a conventional four- 
track recorder. Foremost of these is 
that no facility for editing a track ex- 
ists, If you make a mistake, you have 
to record the whole track over. If you 
want to change one note at a time, 
you are out of luck. On a multitrack 
recorder you can generally "punch 
in" to erase and rerecord small 
segments of a single track as it is play- 
ing back. It would be nice to have 
that same facility here. It would also 
be nice to be able to display the actual 
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897 N.W. Grant Ave. e Corvallis, Oregon 97330 е 503/758-0521 


IDEOTERM 


Expanding Horizons in 
Text Display 


Videoterm increases your Apple ||” display to a full 
capacity 80 columns. Proofreading text problems are 
a thing of the past. With Videoterm your text is 
displayed in upper and lower case characters with true 
descenders utilizing a 7 by 9 character matrix. The 
time-tested Videoterm is compatible with most word 
processors and is available with alternate character 
fonts. Once you've explored the advantages of 
Videoterm, you'll discover a whole new world for you 
and your Apple jf. 

Suggested retail price: 8345.00 


Videoterm Uthies Disc mcludes: 


eGraphics Template System 
M. rs 

eNMid-Res Graphics 

eApplesoft Read Screen Utihty 

“Тор & Bottom Scrolling 


«Pascal Vidpatch 
Suggested price $37.00 


m. 


The Enhancer ][ features a typeahead buf- 


Katakana (Japanese) *Super & Subscript 
«Math & Greek Symbols Suggested prce 
«Norsk $29.00 each. 


Dvorak EPROM (Епһәгсег)|-%24.00 
Lower Case Chip [Rev 7 & up]—S29.00 


The Soft Video Switch is an automatic ver- 
sion of the popular Switchplate. It knows 
whether it should display 40 or BO columns 
or Apple graphics. tt does the tedious work 
of switching video-out signals so you don't 
have to. The Soft Video Switch can be con- 
trolled by software. May be used with any 
Videoterm with Firmware 2.0 or greater. 
The single wire shift mod is also supported. 

Package price is $35.00. 


fer. Your keyboard has upper and lower 
case, and will auto repeat any key held 
down. A single keystroke can become a 
word ог an entire sentence. Controlled by a 
powerful microprocessor, Enhancer (| 
allows you to re-map your keyboard or add 
specialized features. Changing a chip 
creates a total different keyboard. 
Enhancer || Utilities Disc included. | 
Tem retail price $149. 00. Д 


IHE FIRST AND ONLY 
BOARD YOUR IBM PC 
MAY EVER NEED. 


Your IBM personal computer is a very 
versatile piece of equipment. Perhaps 
more versatile than you realize. New 
applications and functions are being 
developed every day. Now with Quadboard 


ACTUAL SIZE 


PROVEN DESIGN. 

Quadram has been shipping IBM boards 
with each of the Quadboord functions 
on separate boards since December, 
1981. They are still available as separates 
(including a Dual Port Async Board) for 
those,who desire о quality board but do 
not need to keep slots open for future 
expansion, And they all come witha 
one year warranty from the leader in 
technology applications. 


256K MEMORY EXPANSION. 

Socketed and expandable in 64K 
increments to 256K, ІШІ parity generation 
and checking are standard. A Quad- 
board exclusive feature allows parity to 
be switch disabled to avoid lock-up 
upon error detection, The dip switches 
also allow it to be addressed sfarting 
оп any 64K block so that it takes up only 
os much as if has memory instolled. 
Memory access and cycle time nofurally 
meet all IBM specifications. 


SEE OUR AD DN PAGE 282 


by Quadram you can keep your options 
open for tomorrow's technology. Following 
inthe tradition of Quadram Quality, four 
of Quadram’s best selling ІВМ boards 
have been combined into one board. 
Your remaining slots will be left free and 
available to accommodate future expan- 
sion needs and uses which you may not 
even be able to contemplate today. 


TT UVa 


ы 


a E e ж 
ж E E 


= E MEM NEL NL M | 


| ENSUE М “ 
i» Азра, 


= ж- т.о = = 


dis - | | | 
=, E э. i i 


Таз 


CLOCK/CALENDAR. 

Quadboard eliminates the hassle of 
manually inputting the date on system 
boot-up by providing for the clock and 
all software routines necessary for 

inserting the appropriote progroms on 
your diskettes. The internal computer 
clock is outomatically set for compati- 
bility with most software routines which 
utilize clock functions. On-board battery 
keeps the clock running when Ihe 
computer is off. 


ALL ON ONE BOARD 


Now you can utilize all the PC’s capacity 
with Quadram's extremely flexible con- 
figurations. And it's totally compatible 
with IBM hardware, operating systems, 
and high level languages. It's a full-size 
board that can be inserted into any free 
system slot and it even includes a card 
edge guide for securely mounting the 


card in place. 
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PARALLEL PRINTER 1/0. 
А 16 pin header on Quadboard is used 
for inserting а short cable containing a 


stondard DB25 connector. The connector 


is then mounted in the knock-out hole 
located in the center of the PC back- 
plane. The parallel port can be switch 
disabled or addressed as Printer 1 or 2. 
No conflict exists with the standard 
parallel port on the Monochrome boord. 
The internal cable, connector and 
hardware are all included. 
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SOFTWARE TOO! 

With Quadboard you receive not only 
hardware but extensive software at no 
extra cost. Diagnostics, utilities, and 
Quad-RAM drive software for simulating 
а floppy drive in memory (a super-fast 
SOLID STATE DISK!) are all part of the 


with 64K 
installed 
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ASYNCHRONOUS (RS232) 
COMMUNICATION ADAPTER. 

Using the same chip as that on the IBM: 
ASYNC board, the device 15 software 
programmable for baud rate, character, 
stop, and parity bits. A male DB25 
connector located on the back connector 
is identical to that on the IBM Async. - 
Adapter. The adapter is used for 
connecting modems, printers (many 
letter quality printers require RS232), 
опа other serial devices. Switches 
allow the port to be configured as СОМ! 
or COM2 and the board fully supports 
IBM Communications Software. 
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Priced at $595 with 64K installed, $775 
with 128K, $895 with 192K and $995 
with 256K. 

ASK YOUR DEALER. 

All products оге sold through local 
personal computer dealers. If yours 
does nof stock Quadram, 
please ask him to call us 
at (404) 923-6666. 
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Figure 1: Block diagram of one of the three audio chains of a Soundchaser Analog voice card, along with its associated control cir- 


culls. 


timings of each note in a track (per- 
haps as a numerical table) and then 
edit that table. That would give the 
musician the option of fine-tuning the 
timing of individual notes without 
having to punch in and replay just 
those notes. For Sunday keyboardists 
like me, that would be an attractive 
feature. Since the entire Sequencer 
resides in the system software, these 
enhancements could presumably be 
included in software updates. 

In addition to the Wavemaker, Per- 
formance, and Sequencer sections, 
the Soundchaser Digital operating 
system includes a disk section that 
contains some basic file-management 
utilities. The three types of files are 
called Waveform, Master, and Track 
and correspond to the data entered in 
the Wavemaker, Performance, and 
Sequencer sections. Files can be saved 
an disk, deleted, and loaded from the 
disk. The Performance section dis- 
play provides access to the disk sec- 
tion (as well as to any of the other 
system sections) through a simple, 
single-character command. 


The Soundchaser Analog System 
The Analog system sound-produc- 

ing hardware and operating software 

are both radically different from 
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those of the Digital system. An 
Analog system audio card contains 
three very simple analog sound 
chains, plus a D-to-A (digital-to- 
analog) converter and demultiplexing 
circuitry to receive digital control in- 
formation from the Apple, convert it 


W/hen compared with 
conventional analog 
synthesizers, the 
Soundchaser Analog 
audio chain has limited 
capabilities. 


to analog control voltages, and dis- 
tribute it to the control inputs of the 
analog circuit blocks. 

Figure 1 shows a single audio chain 
of the Soundchaser Analog card. The 
oscillator is a programmable counter 
that derives the correct frequency by 
dividing the Apple clock frequency 
by a software-generated number. The 
output waveform is a square wave, a 
shape that produces a hollow, 
clarinetlike tone. A simple waveshap- 
ing circuit changes the overtone con- 
tent slightly in order to produce a 
more stringlike quality. This circuit ís 


activated by one of four small 
switches on the circuit board itself; it 
is not under software control. The 
filter is a standard voltage-controlled 
"24-dB/oct [decibels per octave] 
lowpass-resonant" design. (This is the 
type of filter that most people have in 
mind when they say, "It sounds like a 
synthesizer.") The filter's cutoff fre- 
quency (the frequency above which 
the overtones are reduced in strength) 
and resonance (how strongly the filter 
emphasizes the overtones whose fre- 
quencies are near the cutoff frequen- 
cy) and the amplifier's gain (amount 
of amplification) are the three 
parameters that are under software 
control through the D-to-À con- 
verter. 

When compared with conventional 
analog synthesizers, the Soundchaser 
Analog audio chain has limited capa- 
bilities. With only one waveform per 
voice, chorus and ensemble effects 
are not possible. The waveshape 
choice is meager and inconvenient to 
implement. The range of filter cutoff 
frequency and resonance settings 
seems hardware-limited; you can't 
produce musically interesting effects, 
such as very low or very high cutoff 
frequency and high resonance. Final- 
ly, the control signals emerging from 


Photo 4: Screen display of a voice panel display of the Soundchaser Analog system, The 
pattern at the top is a user-defined contour, one of four that is associated with each 


voice, Below the contour display are the "switches" and "sliders" that are set by use of 


the game paddle, 


the demultiplexer carry rapid fluctua- 
tions that affect the overall tone 
quality. 

The Soundchaser Analog “control 
panel” provides some novel and 
musically useful control modes. 
Photo 4 shows the video presenta- 
tion. The top part of the display pro- 
vides access to two envelopes (E1 and 
E2) and single cycles of two repeating 
modulation patterns (L1 and L2). You 
can define or edit any of these con- 
tours by moving a cursor with a game 
paddle, a process that takes a steady 
hand. The latest software version has 
provision for editing by spotting end 
points of line segments, then comput- 
ing the lines themselves. This editing 
method is more manageable than 
freehand drawing with the game 
paddle. 

Below the contour display is a 
series of soft switches and sliders. 
They control aspects of pitch range: 
from left to right, whether or not E2 
sweeps the oscillator, filter cutoff fre- 
quency, whether or not E2 sweeps the 
filter, filter resonance, overall time 
scale of El and E2, and overall time 
scale of L1 and L2. You move the 
software "knobs" with the game pad- 


dle, first bringing the cursor to the 
control, then pressing the game pad- 
dle button while turning the game 
paddle knob to move the software 
"knob" up and down. The process 
takes two hands, so you can't do it 
while you're playing the keyboard. 
However, it is a fairly natural and 
easy way to enter data. For people 
used to hard control panels, one 
drawback of this display is that you 
cannot change a control, then im- 
mediately hear what that change 
sounds like. You have to go back and 
forth from the panel-setting mode to 
the keyboard-playing mode, a pro- 
cess that requires typing a couple of 
alphanumeric commands. 

The ability to draw control con- 
tours of any shape, then stretch or 
compress them with a few simple 
commands, is a facility that electronic 
musicians have long dreamed of. 
Each envelope and repeating wave- 
form shape has its own sound, Of 
course, it takes a lot of experience to 
know what shape contours to draw in 
order to get the desired effect, How- 
ever, once you get something you 
like, you can store it on disk. Soon 
you'll have a library of effects that 
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you can draw on to add variety and 
interest to your music. 

The Sequencer section of the 
Soundchaser Analog system allows 
you to record a short (128 notes or 
chords) keyboard performance, then 
play it back while simultaneously 
playing another tone color on the 
keyboard. This Sequencer is much 
more limited than the 4-Track Se- 
quencer of the Soundchaser Digital 
system, which I described in the first 
half of the article. However, it has 
some potential use in providing sim- 
ple effects during live performance or 
programmed instructions. Like the 
Digital system Sequencer, this one 
doesn't have editing facilities either; 
you get what you play. 

Like the Digital system, the Analog 
system contains basic file-main- 
tenance functions. File types are Pre- 
set (all data to define a tone color), 
Sequence (a keyboard performance), 
and Orchestra (a collection of four 
presets and four sequences). By re- 
cording presets and sequences in 
separate files, you can easily try dif- 


“ALE COPY SERVICE 


FAST е RELIABLE • LOW COST 


ferent tone colors in a given keyboard 
performance, a facility that is ab- 
solutely impossible with audio tape 
recorders. You can save, delete, and 
load files for future use or editing. 


Optional Software 

The Musictutor is a collection of 
ear-training routines that combine the 
Soundchasers (both Analog and 
Digital systems) accurate-pitch pro- 
gramming and production capabili- 
ties with easy-to-read displays in con- 
ventional music notation and plain 
English. The routines, which include 
interval and melody drill in several 
degrees of difficulty, plus perfor- 
mance evaluation and grading, seem 
well thought out. Music students and 
teachers alike should find Musictutor 
easy to use. I haven't been subjected 
to an ear-training class for some 35 
years, but ] can remember that my 
fellow students and 1 squirmed and 
sweated, one by one, as our bored 
teacher played intervals and scowled 
until we came up with the right 
answer. Contrasted with that less- 


If you produce software, ALF's disk copying service із шег 
quick, convenient answer to your disk duplication needs.“ 
Most orders are shipped in less than a week. Every disk we | 


ALF 


сору is verified bit by bit-and-guaranteed 100% flawless. 
Standard formats ingltud@ Atari, Apple (including nibble- 
copy-proof and doubld-poot formats), IBM, and TRS-80. 


‘means you dàn!t have to buy extras 
you don’t need— р charges #7940, copying from 
30€ per disk. Of cou, we һауе frills too—including 
custom printing and paGRagings Callus today for complete 


details. 


Our “no frills” pric 


BLANK DISKS 
Bulk pack boxes of 100: | | NASHUA (45 5р) $1.55 


514", 15 DD, unlabeled, | 

with hub ring. Sleeves 3M — $1.65 
7¢ extra, Add $2.50 MEMOREX $1.65 
shipping per hundred. CDC $1.65 
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than-pleasant memory is ту ех- 
perience with Musictutor. I picked 
one of the exercises at random and 
was sucked in. I managed to tear 
myself away after an hour of drill, 
during which time I found out where 
the tarnished edges of my golden ears 
were. 

Notewriter transcribes the key- 
board performance of a monophonic 
musical line into conventional 
musical notation—of sorts. The prab- 
lem of transcribing music with all the 
conventions that musicians expect is 
difficult. Notewriter sets up the 
screen with staff lines and key 
signature, then produces a series of 
beeps for rhythmic reference. The 
notes appear as you play them but 
without refinements such as triplets, 
accents, and similar standard musical 
markings. The current version of 
Notewriter has provisions for editing 
which allow you to "clean up" the 
notation, Notewriter also has provi- 
sion for transposing keys. The soft- 
ware package may find some use in 
its present form, but for most applica- 
tions, musicians will find it easier to 
transcribe single musical lines by 
hand. 


Conclusions 

When a musician uses an instru- 
ment to make music, the interaction 
that takes place between the two is as 
intense and complex as in any 
man/machine system. When the in- 
strument is a computer music system 
with some intelligence of its own, the 
criteria for efficient interaction are 
especially stringent. Computer music 
systems must continue to evolve in 
order for their developers to incor- 
porate all of the refinements that will 
make them truly efficient and "friend- 
ly" tools for musicians. After all, the 
violin evolved over centuries and the 
acoustic piano took generations to 
reach its present musical excellence. 
We have no reason to believe that the 
ultimate computer music system, 
whether it costs $1000 or $50,000, is 
close at hand. 

The Soundchasers are evolutionary 
systems. That is, they have been 
developed and introduced while com- 
puter musical instrument technology 
is still very young. While some of 


their features go far beyond those 
available from older technologies, 
other features will, we can assume, 
seem crude to musicians of the future. 
Thus, in summarizing the Sound- 
chasers, my listing of shortcomings is 
intended more as a recommendation 
for further development than as 
criticism. 

The Soundchaser Digital system, 
with its Mountain Computer Music- 
system digital oscillator, constitutes a 
musically useful polyphonic record- 
ing and performance system. The 
Musicsystem provides a wide variety 
of pleasing tone colors, while the sys- 
tem software provides adequate 
routines for specifying envelopes and 
frequency modulation waveforms. I 
would like to see more finely defined, 
faster envelopes and frequency 
modulation that affected all pitches 
equally. The Sequencer section is 
easy to use for four-part music but 
definitely needs provision for editing. 


The Soundchaser Analog system 


uses voice cards that resemble “bare- 
bones” analog synthesizers. As audio- 
tone generators, they are not impres- 
sive. The software's strong points are 
the abilities to draw arbitrary 
envelopes and modulation wave- 
forms, then use simple commands to 
stretch or compress these contours in 
time. The Sequencer section of the 
Analog system is less useful than that 
of the Soundchaser Digital system. 

The music keyboard (used in both 
systems) is four octaves long and not 
touch-sensitive and incorporates no 
real-time "player" controls. It is ade- 
quate for experimental work and 
teaching but will limit musicians who 
are used to larger keyboards or who 
wish to impart expressive nuance to 
their music. 

The Musictutor software package 
is a well-developed set of computer- 
aided ear-training routines. Note- 
writer is a monophonic transcribing 


routine that, in its present form, has | 
limited usefulness and needs further ТЕ 


development. 

Written documentation is complete 
and adequate, if not top-notch. 
Several appendixes provide welcome 
background documentation on 
operating principles and software 
structure. m 
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A Brief Introduction to 
Electronic Music Synthesizers 


Most of today’s popular music, as 
well as a growing amount of jazz, 
classical, and experimental music, 
owes its very existence to electronic 
technology. The electric guitar and 
bass, those war-horses of rock and 
roll, are vying with a dazzling array 
of new keyboard-controlled elec- 
tronic musical instruments for the at- 
tention of today’s music makers. 
Foremost among these new in- 
struments is the electronic music syn- 
thesizer, an instrument that allows 
musicians to build and shape sounds 
from their component parts. 

Synthesists deal with modules and 
patches (links), with interfaces and 
processors, with sequences, controls, 
and data paths. If these terms sound 
familiar, it is for a good reason: 
modern-day synthesizers are direct 
descendents of analog computers, 
those venerable monsters with 
vacuum-tube hearts and patch-cord 
brains that solved algebraic and dif- 
ferential equations with voltages in- 
stead of numbers. The analog com- 
puter scientist's function generators, 
adders, and multipliers have become 
the synthesist's tone oscillators, mix- 
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Robert А, Moog 
Big Briar Inc. 
Leicester, NC 28748 


ers, and  voltage-controlled 
amplifiers. The vacuum tubes have 
yielded to complex integrated cir- 
cults, and the patch cords (short 
cables with plugs at both ends for 
making temporary connections) now 
live out their lives under stage lights 
instead of in the cool of the lab- 
oratory, Of course, digital computers 
have completely replaced their analog 


іп music, the smoothly 
continuous signals and 
uniquely versatile 
hardware of analog 
computers live on. 


ancestors in science and industry. In 
the arts, however, and especially in 
music, the smoothly continuous 
signals and uniquely versatile hard- 
ware of analog computers live on. 


What Is a Synthesizer? 

Analog synthesizers have existed as 
experimental curiosities for more 
than half a century and as commer- 
cial products since 1964. Át present, 


hundreds of thousands are in ex- 
istence, in sizes as small as a candy 
bar and almost as large as a mission 
control center, Most of these incor- 
porate a set of basic features, just as 
most digital computers, from the 
hand-held to the mainframe, have a 
processor, memory, clock, and input 
and output ports. We can divide the 
innards of a typical analog syn- 
thesizer into "ranks" or "voices," each 
of which produces a single musical 
tone, like a trumpet or an organ pipe. 
Small synthesizers have 1 rank; larger 
instruments have upwards of 16. 
The core of a synthesizer rank is 
the audio chain, a circuit block that 
generates and processes the tone 
itself. A typical audio chain, shown 
in the lower half of figure 1, consists 
of one to four oscillator-waveshap- 
ers, one or two filters, and an 
amplifier. Each oscillator produces a 
single repeating waveform, which is 
generally heard as a musical pitch. 
Having more than one oscillator per 
voice enables the musician to produce 
ensemble sounds, chords, and many 
other musically interesting effects. 
The waveform's frequency of repeti- 
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EXPLORE THE WORLD OF COLOR OUTPUT WITH 
THE PRISM PRINTER" When it comes to color 
graphics, output quality used to be a function 

of price. That is, until Integral Data Systems in- 
troduced the revolutionary new Prism Printer. 
The modular design of the Prism Printer now 
allows you to upgrade by modular components, 
including the ability to produce brilliant color 
output at a fraction of the cost of any other 
color printer / plotter available today. 

Prism Printer “paints” in strong, vibrant colors 
to help display the ups and downs of complex 
data quickly, point out changes, show trends, 
and make your point unforgettable, because 
color communicates. You can produce output 
quality such as you see in this beautiful 
graphic representation of the ocean 
floor made at Woods Hole Ocean- 
ographic Institution. 

And whether your output 
requires color or not, that’s only 
one facet of Prism Printer's up- 
gradable flexibility. In addition to 
Prism Color™, there are other 
optional modules for virtually any 
application you can think of — 
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Dot Plot™ graphics, Auto Sheet Feed for single- 
sheet and letterhead applications, it’s compan- 
ion Cassette Feeder for high volume word- 
processing applications, special character sets, 
and more. 

All Prism Printers offer as standard features 
correspondence-quality output in a single pass 
with our exclusive overlapping-dot Maisey 
Mode™, and dual-speed capability for high- 
speed printing of 200 cps with our Sprint 
Mode™ In addition, we offer software packages 
which enable you to print color graphics from 
Apple II" and the ІВМ" Personal Computer. 

If you're looking for a new high in your output 
quality, at a lower price than you thought possi- 

ble, check out the Prism Printer now at 
your local dealer. Color that peaks for 
itself, from the innovator in imaging 
, technology, Integral Data Systems. 
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ge | Integral Data Systems, Inc. 


A Whole New Spectrum of Imaging Ideas 


Milford, New Hampshire 03055 

Telex: 953032 

Toll-free 1 (800) 258-1386 

NH, Alaska and Hawaii, (603) 673-9100 
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MICRO CASSETTE DRIVE 
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So with the HX-20, you can do 
programming, word processing 
and data entry just like you've 
got a big screen, up to 255 char- 
acters wide, with easy-to-read 
upper and lower case letters, 
numbers and punctuation and 
any 20 column by four line part 
of it visible by user command. 
Built in hardcopies. 

The HX-205 built-in 24 column 
dot matrix impact microprinter 
hands hardcopies to you at 42 
LPM, in a crisp, precise 5x7 ma- 
trix. It even has bit addressable 
graphics to give you a pint-sized 
sales chart, and interna- 
tional symbols to print most 
Western languages. 

Epson makes more and better 
printers than anyone else in the 
world. Need we say more? 

The best is yet to come. 

When you hold an HX-20 in your 
hand, you're not only holding a 
lol of capacity, you're holding a 
lot of expansion 

There's a standard cassette in- 
terface, a cartridge interface, the 
КЕ-232С and serial interfaces, 
anda system bus that lets you 
expand RAM and ROM capa- 
bilities, There's even a floppy disc 
drive for maxi capacity in a mini 


ORA 
he Epson edge. 
Surprised that a computer like the 
HX-20 should come from Epson? 
You shouldn't be. Because we've 
been building computers in Japan 
since 1978. And we've been prac- 
fring ultra-high-quality precision 
manufacturing for a lot longer 
than that 

We didn't jump right into the 
American microcomputer mar- 
ket; We could afford to bide our 
time; to wait for the product that 
was poing to stand America оп 
its ear 

This is it 

The Epson HX-20 
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a order to receive a free 64K memory board or a 192K 
male | board for $44, you must purchase а Quadboard 
with 256K installed by Quadram from an authorized 
Quadram dealer between December І. 1982 and 
February 15, 1983. 


To receive your memory board, send: 


(1) The original sales invoice showing dealer name, 
address, date purchased, and purchase price. 

|2) Coupon from newspaper or magazine [or rebate 
form available from dealer] completely filled in. 

(3) — of purchase (256K label from Quadboard 


[4] Oo- card, showing warranty number and all 
information filled in. 

(5) Ай receipts, coupons, and proof of purchase forms 
must be mailed together in order to qualify for a 
memory board. Must be postmarked no later than 
March 1, 1983, and received by Quadram by March 
15, 1983. Void where prohibited or taxed. 


* Quadram suggested retail prices: 
256K Quadboard— 5995 
64K Memory Board socketed for up to 192K — $350 
192K Memory Board— 5595 
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Figure 1: Block diagram of a simple analog music synthesizer. The audio (sound-producing) section lies below the dotted line, while 
the control (shaping and articulating) section lies above the dotted line. 


tion is related to the perceived pitch: 
when the frequency doubles, the 
pitch goes up an octave. The shape of 
the wave determines the overtone 
content. A signal’s overtones are a set 
of frequencies that are whole-number 
multiples of the wave's fundamental 
frequency (the frequency of repeti- 
tion). We do not hear overtones as 
distinct pitches but rather as a colora- 
tion of the tone's perceived quality. 
The overtone content, or spectrum, 
of a signal is related to its waveshape 
by a mathematical algorithm called 
the Fourier transform, 

The filter alters the oscillator wave- 
form's shape so as to emphasize some 
overtones and reduce others. A filter 
is thus a spectrum shaper. Filtering is 
a powerful way of modifying a 
sound's tone color. Finally, the 
amplifier in the audio chain deter- 
mines the final amplitude, or overall 
size, of the waveform and thus affects 
our perception of the sound's 
loudness. 


Voltage Control 

Oscillators, filters, and the 
amplifier in a synthesizer audio chain 
are generally voltage controlled. This 


means that their operating points 
may be changed by applying varying 
voltages to the circuits’ control in- 
puts. As examples, a series of voltage 
steps applied to an oscillator's 
frequency-control input will result in 
a series of abrupt frequency changes 
that we hear as a scale; a continuous- 
ly varying voltage applied to the 
same control input will give a pitch 
glide. A control voltage applied to the 
filter's frequency-control input will 
move the filter's frequency response 
back and forth across the audio spec- 
trum, varying the sound's overail 
brightness, while a control signal ap- 
plied to the bandwidth input will 
change the shape of the filter's fre- 
quency response, making the sound 
more or less "vocal" or "nasal." Final- 
ly, signals applied to the amplifier's 
gain-contro] input will impart 
dynamic variations to the sound's 
overall loudness. 

Control signals are never heard 
directly but instead impart motion 
and texture to the sounds that the 
audio chain produces. Control signals 
often influence a sound's tone color 
(timbre) more than the static proper- 
ties (initial frequency, initial 


waveform, and initial amplitude) of 
the audio chain. This is because we 
hear changes in sound much more 
easily than we hear the average or 
steady properties oF the sound. 
Three of the most common sources 
of control signals are the music key- 
board, which produces voltage steps; 
the generator of low-frequency 
periodic signals (called an LFO, or 
low-frequency oscillator), which im- 
parts periodic variations such as 
vibrato; and the generator of tran- 
sient signals (called an envelope 
generator or a contour generator), 
which provides overall shape to in- 
dividual notes. The upper half of 
figure 1 shows a typical complement 
of control functions. The keyboard 
changes the oscillator's pitches and 
may also move the filter's cutoff fre- 
quency. The LFO varies either the 
oscillators or the filter to produce a 
wide variety of effects that musicians 
call by names such as vibrato, 
tremolo, trill, and growl, One of the 
envelope generators moves the filter 
frequency response to produce 
hornlike, placked-string-like, or 
vocal ("wah-wah") effects, while the 
other opens and closes the amplifier 
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Photo 1; W. Carlos's electronic music production studio in 1968. There Carlos pro- 
duced the recording "Switched-on Bach." At right is the modular Moog synthesizer. At 
left is a multitrack recorder, which was used to record the music one line at a time, 
Below the synthesizer is a 10-input mixer designed and built by Carlos. 


to give the sound its overall loudness 
shape. Generally, the envelope gener- 
ators are triggered each time a new 
key is depressed, 


Synthesizer Programming 
Academic and experimental com- 
posers first used synthesizers to ex- 
plore new ways of making music elec- 
tronically. In 1968 "Switched-on 
Bach," a fine recording of the music 
of J.S. Bach, performed by W. Carlos 
and B. Folkman, achieved wide- 
spread popularity. Carlos and 
Folkman used a modular Moog syn- 
thesizer (see photo 1) to produce all of 
the recording's sounds and assembled 
the music on a multitrack tape 
recorder, one line at a time. Since 
then, hundreds of synthesizer records 
have graced the shelves of record 
stores, and countless television and 
film scores, commercials, and 
dramatic presentations have been 


made by techniques that were 
pioneered by Carlos and her col- 
leagues. 


In Carlos's synthesizer, each circuit 
function is a separate modular piece 
of hardware. The musician connects 
the modules together with audio 
patch cords and then adjusts the 
panel controls for the desired operat- 


ing points (tone color). Synthesists 
call this process programming. lt is 
differentiated from performing, 
which is actually producing a succes- 
sion of sounds by playing a music 
keyboard or similar device. Pro- 
gramming is a problem for many mu- 
sicians because it takes so long. 
Worse than that, modular analog 
synthesizers have no practical way of 
storing and recalling programs, so a 
musically interesting, complex tone 
color or sound pattern may be diffi- 
cult if not impossible to recreate ex- 
actly. Because of these limitations, 
conventional modular synthesizers 
are generally not suitable for live per- 
formance. Studio musicians who work 
with tape recorders can afford to 
spend time getting the right tone cal- 
ors, but musicians who perform 
before an audience must have imme- 
diate access to their sound palettes. 
To meet the needs of live per- 
formers, "compact performance syn- 
thesizers," featuring quick, accurate 
access to sound parameters, were in- 
troduced in the early 1970s. They 
were monophonic (capable of pro- 
ducing only one or, at most, two 
notes at a time). Some of the in- 
struments had presets, like vending 
machines for sounds, while others 
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reduced the functions of modular in- 
struments to the bare essentials, then 
replaced patch cords with fast-acting 
switches. 

The biggest programming break- 
through came when microcomputers 
were built into performance synthe- 
sizers. In many late-model synthe- 
sizers, microcomputers scan the con- 
trol panel to store the control setting 
as digital information for instant, ac- 
curate recall, scan the music key- 
board to find out what keys the musi- 
cian is holding down, and assign the 
pitch values of these keys to the in- 
strument's ranks. In one stroke, the 
microprocessor-controlled synthe- 
sizer thus solved two big equipment 
problems: (1) rapid access to a wide 
variety of user-defined tone colors 
and (2) how to "play" a limited 
number of voices from a music key- 
board with several dozen keys. To- 
day, the micraprocessor-controlied 
polyphonic (chord-playing) synthe- 
sizers with analog voice circuitry 
dominate the more expensive end of 
the electronic keyboard instrument 
market. They have 4 to 16 analog 


voices, 1 or 2 keyboards, and a panel 
full of committed, "hard" controls 
and switches. They sell at prices from 
2 to 70 "kilobucks." Most musicians 
agree that they sound very good. 


Digital Sound Synthesis 

Electronic musical instrument de- 
signers are currently embroiled in a 
debate over whether digital or analog 
audio circuitry is more “musical.” 
The current widespread popularity of 
electronic keyboard instruments is 
due in no small degree to the simple 
fact that, during the past few decades, 
we engineers have learned how to 
make some really fine-sounding 
analog audio circuitry. Can a digital- 
ly generated waveform, consisting of 
smoothed-out discrete steps, compete 
for the musician's ears with a con- 
tinuously generated waveform from 
an analog circuit? The answer, of 
course, is yes, if the steps are small 
enough. We are talking about the 
steps not only in the audio waveform 
itself but also in the values of the con- 
trol parameters that define the 
musical qualities of the waveform. 


For instance, a gliding pitch (called 
portamento by musicians) produced 
by a conventional analog synthesizer 
is stepless. One does not hear abrupt 
steps in pitch because there are none. 
In a tone produced by a digital 
oscillator or programmable counter, 
on the other hand, pitch glides are 
produced by periodically updating 
the number that specifies the frequen- 
cy. If these Frequency changes are too 
great, or if the time interval between 
them is too long, then we hear steps. 
If, however, the time between up- 
dates is very short, then the glide will 
sound smooth. In between. we may 
not actually hear discrete pitch 
changes, but the sound may have a 
roughness or muddiness that we bare- 
ly perceive. Acousticians and musical 
instrument designers don't really 
know how rapidly parameters have 
to change or how fine the change has 
to be in order for it to be perceived as 
truly continuous. For this reason, 
both approaches have their loyal 
followers. At today's state of the art, 
both may easily be put under com- 
puter contro], 8 
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The reliability of our boards, 
through quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
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program for defective units. 
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Hardware-intensive applications can show off 


The 8051 single-chip microcom- 
puter, and its other versions in the 
MCS-51 family, is a recent develop- 
ment of the Intel Corporation (see 
figure 1). It is a complete 8-bit com- 
puter fabricated on a single silicon 
die. Intel claims that the MCS-51 
family "is the highest performance 
microcomputer family in the world 
and outperforms all microprocessors 
and microcomputers іп control- 
oriented applications.” It achieves a 
tenfold function/speed improvement 
over its predecessor, Intel's 8048, by 


This article is based on the book The 8051: 
Programming, Interfacing, and Applications. 
81 Hands-On Experiments with Intel's SDK-51 
by Howard Boyet and Ron Katz, МТІ Publica- 


tions (14 East 8th Si., New York, NY 10003,” 


[212] 473-4947), 1982. 396 pages, $19.95. 
Mr, Katz's work relative to this article was not 
sponsored by Bell Telephone Laboratories. 


Copynght © 1982 by Howard Boyet and Ron Katz. 
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packing 60,000 transistors onto a 

silicon die about 230 mils square. 
The 8051 is designed for applica- 

tions in the high end of the single- 


device computer market. It is intend- 


The 8051 packs 60,000 
transistors оп a single 
silicon die for enhanced 
performance. 


ed for use in sophisticated real-time 
instrumentation, industrial controls, 
and intelligent computer peripheral 
devices. 

Three versions of this microcom- 
puter exist (collectively, this is the 
MCS-51 family): 


eThe 8031 has no on-chip program 
memory. It can address 64K bytes of 
external program memory, in addi- 


tion to 64K bytes of external data 
memory. 

ê The 8051 has its lower АҚ bytes of 
program memory filled with on-chip 
mask-programmable ROM (read- 
only memory). 

әТһе 8751 has those АҚ bytes oc- 
cupied by EPROM (erasable pro- 
grammable read-only memory). 


Each version can be expanded to 64K 
bytes of program memory, and/or 
64K bytes of data memory, using 
standard memories and byte-oriented 
peripheral devices. All three have 128 
bytes of internal on-chip data 
memory and 128 bytes assigned as 
SFRs (special-function registers), 
some of which are reserved for future 
assignment; effectively, there are 256 
bytes of internal data memory. 

In this article, we shall first broadly 
describe the unique hardware and 
software features of the 8051 that 
make it such a powerful device and 
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"LCSD Pascal в a trademark of the Regents of the University of Саййитма 


110 HZ to 40,000 HZ. High resolution video. 
U.& l.c. Single line overlay for 2nd function. 
Control & function keys. 16 color graphics 
nd = IM TI H 

impressive! ‘a T] Home 
Computer with the competition and really 
be impressed. You won't even о 
need acomputer to tell you this 


is the one. 
TEXAS © 
INSTRUMENTS 
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B051 Family Pin Description 


Vas 
Circuit ground potential. 


Мес 
+5V power supply during operation, programming and 
verification. 


PORT 0 

Port 0 is an 8-bit open drain bidirectional I/O port. It is aiso the 
multiplexed low-order address and data bus when using exter- 
nal memory. It 15 used for data input and output during pro- 
gramming and verification. Port 0 can sink/source two TTL 
loads. 


PORT 1 

Port 1 is an 8-bit quasi-bidirectional I/O port. It is used for the 
low-order address byte during programming and verification. 
Port 1 can sink/source one TTL load. 


PORT 2 

Port 2 is an 8-bit quasi-bidirectional 1/0 port. It also emits the 
high-order address byte when accessing external memory. 11 
is used for the high-order address and the control signals dur- 
ing programming and verification. Port 2 can sink/source one 
TTL load. 


PORT 3 

Port 3 is an B-bit quasi-bidirectional !/O port. It also contains 

the interrupt, timer, serial port and RD and WR pins that are 

used by various options. The output latch corresponding to a 

secondary function must be programmed to a опе (1) for thal 

function to operate. Port 3 can sink/source one TTL load. The 

secondary functions are assigned 1o ihe pins of Port 3, as 

follows: 

—FxXDidata (P3.0) Serial port's receiver data 
(asynchronous) or data input/output (synchronous). 

—TxXDislock (P3.1) Serial port's transmitter data output 
(asynchronous) or clock output (synchronous). 

—INTG (P3.2) Interrupt O input or gate control input for 
counter 0. 


input 


| «m вутка | 
p» ESOS, 
АТА МЕ ? 
| пима ҮТ | 
PROGRAMMABLE 
| SERIAL PORT | 
» FULL ІНІРКЕХ 
| + STNCHRONOUS | 
| SHIFTER | 
L— «і 


INTERRUPTS 


FREQUENCY 
REFERENCE 


COUNTERS 


CORNTHOL 


PARALLEL E 
ANDRESS UATA BUR 
ANO tO PINS 


TYENIAL SERIAL 
IM Our 


--ІМТІ (P3.3) Interrupt 1 input or gate control input for 
counter 1. 

--Т0 (P3.4). Input to counter 0. 

—T1 (P3.5). Input to counter 1. 

— WR (P3.6). The write control signal latches the data byte 
fram Port 0 into the External Data Memory. 

— RD (P3.7). The read contro! signal enables External Data 
Memory to Port 0. 


ВТ/М, 

A low to high transition on this pin (at approximately ЗУ) resets 
the 8051. If М is held within Its spec (approximately + 5V), 
while Мс. drops below spec, V», will provide standby power to 
the RAM. When V» is low, the RAM's current ts drawn from 
Мос. A small internal resistor permits power-on reset using on- 
ly a capacitor connected to Vex. 


ALE! PROG 

Provides Address Latch Enable output used Гог latching the 
address into external memory during normal operation. 
Receives the program pulse input during EPROM program- 
ming. 


PSEN 
The Program Store Enable output is a control signal that 
enables the external Program Memory to the bus during nor- 
та! fetch operations. 


EA iVDO 
When held at a TTL high level, the 8051 executes instructions 
trom (he Internal ROM/EPROM when the PC is less than 4096. 
When held at a TTL low level, the 8051 fetches all instructions 
from external Program Memory, The pin also receives the 21V 
EPROM programming supply voltage. 


XTAL1 
Input to the oscillator's high gain amplifier. A crystal or exter- 
nal source can be used, 


XTAL2 
Output from the oscillator's amplifier. Required when a 
crystal is used. 


Figure 1: Physical aspects of the Intel 8051. These three drawings show the pin description, the logic symbol, and the block diagram. 
(This figure is reproduced by permission of Intel Corporation from reference 3.) 
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Microline 83A 


6694.881. DEUVERED 


€ 190 characters per second, bi-directional, logic-seelang рпг acbon 
© Full 136 columns. 10, 16, 6 € 8 col hue LI cas а 
: Both parallel & RS-939C interfacing standard 

® Tractor & [ncbon feed with rear & bottom paper paths 

a Ls d o for the Microline 83A . $44.88 


..91459.88 Gume Sprint 9/45... . $2109.68 
..91459,88 

., $1549.68 Smth Corona TP-1 ,...,.,... $599.88 
10 or 12 cpi, рагайе or RS-939C 


CALL FOR PRICES on Epson, DIP, МД, 
Data south, Qume and other ponters. 


US) Pr1 (9° green) . . 

USI P9 (19^ green) . ® 

US! реЗ (19" amber) . .... ‚„ $199. 
USI P-4 (9° amber) . ENTE $169.88 


Amdek 3006 (187 geen) . ‚ $174.88 
Amdek Color | $369. 
Prism 139 w/4-color ..... . $1699.88 

wohome 1 (RGB) ........ $339.88 
Electrohome 9 (Hi-res RGB)... $594.88 


Princeton Graphic 
Systems (Hi-res RGB)... . - 9699.BB 


Orders Опіу: (800)-343-0726 
NO HIDDEN CHARGES 


FREE UPS srupprrg on ай orders— No extra charge (© use CEM Carcis— АЛ equipment 
shipped lactory fresh with manutacturer 5 vearranty— LOL orders accepued $ 10 ree 
әддесі)- мо purcnase orders accepted— No tegn or APO orders accepieg— 


COMPUTER CORPORATION 


ACE1000 


The Franklin Ace 1000 ncludes 64K RAM, upper & lower case character 
set, alpha-key lock, numenc keypad, B peripheral siots, and a buit-in cooling 
fan. The Franklin Ace 1000 has full hardware/ software compatability. with 
the Apple II” 

Our special package pnce includes a Franklin Ace 1000, the Rana Elite 
One Drive & Controller, and a Pi-4 9” Amber Monitor and cable. 


All for ony $1 764.40 UPS delivered. 


Centromcs card & cable. .. 5139,88 
Epson card & сарі. ..,. ·: 2$ Paralel Card w/cable.......,. $89.88 
IDS card & cable эз көр © ү | 
IDS Color card & сәсе . . 
NEC/C. Itoh card & cable ... 
Olodata card & cabe. ee 


сти 9 ee 1s -9519.68 
280 SottCard торів тефтер . $959.88 
16K RAMcard . Pp eset hae haa ‚„ 9139,88 


Mountain Computer 

Smb Hard Disk. aa., .. 90549.88 

Ata La "A 
Reader .. 


ROMwnter Сага......... H 
SüperTalker, o. so аа оз 


Practical Peripherals 
16K Mecrobuffier ll .......... 
39K Macrobuffer Il... . ... ..... 9254.88 


BRK RAM Воясі............ 9204.88 
64K RAM Board ..,...-.. 9359.88 
| 188K RAM Board... 0... $504.88 


SSM АЮ Mult- 
ZenthTVM191(12" green) . $139.88 Function Card. . _, $194.88 
information & Orders 
(603)-673-8857 


Murimum $50 per order— Prices subject to change. 
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Two convenience Three RS-232 ports and 2.5 megabytes of Space for _ 
outlets. one parallel port. floppy disk storage. hard disk option. 


hen you look inside Seattle 
Computer's new Gazelle" 8086 
16-Bit microcomputer you'll find 
its beauty is more than skin deep. 

Quite simply the swift, sleek 
Gazelle is engineered to include 
the most-wanted features in a micro. And with 
plenty of room to grow as your needs increase. 

8 MHz. 8086 CPU. Fast, reliable with a proven 
production record. 

128K of RAM. Enough memory for most any job. 
The fast static memory lets our CPU go at full speed. 

Three serial, one parallel port. Provides I/O for 
your terminal, printer, communications, and more at 
up to 19,200 baud. 

Two 8-inch 
floppy disk drives. 
Double-sided, 
double-density 
for a total of 2.5 
megabytes of 
on-line storage. 
The disk controller 
is capable of 
handling up to four drives. 

Constant-voltage power supply. Provides clean, 
constant power even under brown-out conditions. 
And it promotes reliable operation in the noisiest 
electrical environment. 

Expandable. An 18-slot S-100 mother-board allows 
your system to prow along with your needs. RAM 
may be increased to B96K or you may choose from 
a wide variety of options from Seattle Computer or 
other S-100 manufacturers. There is even a mounting 
location and power supply for an 8" Winchester 
disk. which will soon be available as an option. 


The Software is Here Now! 

MS-DOS operating system. Friendly and easy to 
use. Includes complete assembly-language develop- 
ment system. Plus it is fully compatible with the 
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IBM Personal 
Computer DOS. 

Microsoft BASIC 
interpreter. À fast, 
16-bit version of the 
industry standard. It 
opens the door to a 
wide range of existing 
application programs. 

| Perfect Writer word 

processor. The ultimate word processor, that has 
been rated “excellent” by Infoworld (6-14-82). 
(Optional spelling checker available.) 

Multi-Plan spread sheet. Not just another “Visi- 
Clone," but a truly superior planning tool. Cross- 
linking of separate spread sheets provides previously 
unheard of capability. (Optional.) 

Complete language support with Microsoft 
Pascal, FORTRAN, COBOL, BASIC Compilers avail- 
able. You can choose the right language for any 
application. (Optional.) 

Best of all, the Gazelle is priced to sell as quickly 
as it runs. dias: can buy the fully tested Seattle 

| Computer Gazelle from 
your local dealer for $5995. 
Add a terminal and printer 
and you are ready to go. 

Call toll free 

1-(800)-426-8936 for 
more information about 
the world’s best, and 
fastest, micro buy. 


COMPUTER 


1114 Industry Drive, Seattle, WA 98188 


Call for more information about Seattle 
Computer Products Users Group. 
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set it apart from other 8-bit byte- 
oriented microprocessors. We shall 
then illustrate some of these features 
with specific examples of 8051 use in 
which small but concrete programs 
are given. (Please note that the term 
8051 as used here refers to all three 
members of the MCS-51 family, ex- 
cept where specific differentiation 
must be made based on memory dif- 
ferences. The instruction sets are 
identical for all the members.) 


Features of the 8051 
The 8051 cantains: 


e256 bytes of RAM (random-access 
read/write memory), including the 
128 8-bit special-function registers 
e4K bytes of EPROM (8751) or ROM 
(8051) 

өа central processing unit 

efour programmable I/O (input/out- 
put) ports (32 1/0 lines total) 

etwo 16-bit timer/event counters 

ва serial 1/O port with serial control 
(full duplex, UART [universal asyn- 
chronous receiver/transmitter], and 
synchronous shifter) 

einternal oscillator and timing cir- 
cuitry 

e live interrupt lines (two from exter- 


nal sources and three from internal 


ones: the internal interrupts emanate 
from internal timer 0, timer 1, and the 
internal serial I/O port), each with a 
two-level priority capability 


efour banks of registers (eight 
registers per bank) 


One of the four [/O ports mentioned 
above (P3) is comprised of the follow- 


ing eight pins: 


e RXD (the serial port's asynchronous 
receiver-data input or synchronous 
data input/output) 

eTXD (serial port's asynchronous 
transmitter-data output or syn- 
chronous clock output) 

eINTO (interrupt O input or gate- 
control input for timer/counter 0) 
ФІМТІ (interrupt 1 input or gate- 
control input for timer/counter 1) 

e TO and T1 (test or event counter in- 
puts to timer/counters O and 1) 

e WR  (write-control signal that 
latches a data byte from port 0 into 
the external data memory) 

e RD (read-control signal that en- 
ables external data memory to port 0) 


It should be mentioned that RXD and 
TXD are not only involved in UART, 
multiprocessor communications, and 
bus protocol, but can also be used to 
implement I/O port expansion. 

The MCS-51 instruction set can be 
divided as follows: 55 percent are 
l-byte instructions, 36 percent are 
2-byte, and 9 percent are 3-byte; 58 
percent of the instructions execute in 
1 microsecond (us), 40 percent in 2 ys, 
and 2 percent in 4 ys (with a 


12-megahertz [MHz] clock). The 4-ps 
execution times are associated with 
the 8051's multiply and divide in- 
structions. Direct memory-to- 
memory transfer instructions are 
within the 256 bytes of on-chip 
memory. Because of the memory- 
mapped nature of these transfer in- 
structions, a register's contents can be 
moved directly to one of the four [/ О 
ports or vice versa. This stems from 
the fact that each of the four ports is 
itself an SFR with an on-chip address. 
The bit-addressing feature allows a 
bit on any 8051 1/O pin to be moved 
to any other [/O pin via the "Boolean 
accumulator” (the carry bit). I/O pins 
have individual addresses; in fact, 
any addressable bit in on-chip RAM 
can be moved to an I/O pin or vice 
versa. Of course, every one of the 210 
addressable bits can be tested. Deci- 
sions (e.g., conditional jumps) can 
then be made on the basis of their 
status. The contents of any of the 256 
locations in on-chip memory can be 
pushed onto the stack and then 
popped back. The 8051 also features 
fast (4-us) multiply and divide in- 
structions that use 8-bit operands. 
One of the unique features of the 
8051 is its Boolean (bit) processing 
capability. It is both a Boolean (bit) 
and byte processor. As a bit pro- 
cessor, the bit accumulator is the 
carry bit. Examples of bit-manipula- 
tion instructions are: CLR C; CLR bit 
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Computer Solutions 
We sell SemiDisk 


TRS-80 Model 2 


шл тап, эме лы. ui 
ЕТІ колум _ 
"intr 


mitia ТЕТ 


Computing has entered а new ега: Тһе SemiDisk eral No longer are you tied down by the speed of Hloppies or wincheslers. Your 
computer can operate many times faster with a SemiDisk. And with our self installing software it couldn't be easier. Just plug in and hold 
on! No kidding! Special pricing: $1595 for 572K Byte and $2495 for 1 meg Byte. 


Specifications: 
TYPE: Semiconductor Disk Emulator 
CAPACITY: 512k or 1Mb 


POWER REQUIREMENTS: 0.6A (512k) 0.9A (1Mb) 
BATTERY BACKUP: 10-12V Unreg. (optional) 


We also offer sales information on 5-100, Computer TRS-80. 
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For information contact: 
computer Solutions 
Robert Pinkham 


P.O. Box 931 
Hillsboro, OR 97123 


(503) 640-5665 
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NEC's crisp, clear, high-performance JC1203 RGB color monitor, an NEC's classic JBI 201 green monitor, one of microcomputing’s 
industry standard. Also available, the JCI 201 composite video version. performance legends. Easy on the eye, and the checkbook. 
AME Ек. 


нал We Ber ty 


"min 


ЖЕКЕГЕКУІТІГЕЕ 
та "aat Poo ағы s 


Our impressive new NEC dot matrix printer. Parallel interface, 100 cps, 2K buffer, pin or friction 
feed. Stunning performance and compatibility in the honest new peripheral of the year. 


Give your IBM system some NEC, 
and watch its performance soar. 


Peripherals from NEC can make almost апу 5һаск®, and Atari? computers, not to men- 
computer system better. tion our own outstanding NEC PC-8000 
Our sparkling new JC1203 color series. Also available is a brand new, ex- 
monitor is plug and pin compatible with the tremely low cost, NEC green monochrome 
16-color IBM® PC, and delivers the bright, monitor, the JB1260, perfect companion 
sharp, clear, and stable screen image for for an Osborne®, for instance. 
which the entire NEC line has ~... Ask your dealer for a dem- 
long been famous. Similar com- i |^ onstration. Or write us 
patibility is available to 
owners of Applell9, Radio 


"^w at 1401 Estes Avenue, Elk 
Id Jp Le | Grove Village, IL 60007. 
unm. 


at your fingertips” 


е Home Electronics (U.S.A.}, Inc. 
Personal Computer Division 


Nippon Electric Co., Ltd., Tokyo, Japan 
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EST THINGS TO REAL LIFE CHALLENGES. 


THORN EM! 


THORN EMI Video Programming Enterprises, 
inc., part of the international entertainment giant, 
announces 21 computer games that are so real, 
so challenging, you ll almost forget you re playing 
a game. You ll be playing for real. No wonder. 

The graphics are amazingly real-to-life. Action 
packed. You'll know the moment you start playing 
one you arent playing any ordinary computer 
game. You'll be concentrating too hard. 

Take Submarine Commander. Your mission? 
To hunt down and destroy all enemy merchant 
shipping in Mediterranean waters. How? With your 
sonar and torpedoes. What if you're attacked? 
Dive (but not too deep, or you'll crack the hull), 
dodging the depth charges. Remember to keep 
checking the instruments for your oxygen level, 
fuel, battery charge, depth under keel. And keep 
a sharp lookout for enemy destroyers. 

With 21 exciting games to choose from, 
THORN EMI offers a game for every member of 
the family. There are super realistic simulator 
games, like Submarine Commander and Jumbo 
Jet Pilot, sports games with lots of fast action, 
nursery rhyme puzzles, even a financial manage- 
ment game. All have different levels of challenge, 
so you can make them as challenging as you 
want, and they can be played 
on the Atari"400 and 800 and 
the VIC 20. Whatever your 
favorite pastime—playing pool 
or darts, soccer or driving a 
power boat, composing music 
or doing the Cube, THORN EMI 
has a game just for you. 
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FLOPPY DISK CONTROLLER Же 


features: 

& Single of double density and seed © На any 
combination of up o Ner teh a 5.25 inc ego tick dle 
© Uses көзді МЕ785А/8272 Controller, Мәз dip Date 
SaparWer chips © ОМА data tande woh cross БАК 
boundaries, 24 bit address Imes, DMA artatraton ® Bam 
Selectable Momior/Boot EPROM that wil accomodate two 
Жын processors = CPM Вих Programs. © бола port 
with popular baud rates ілеінӛіле 19. 2MBAUD 


280B CPU BOARD 

features: Model 280 CPU 

® 2, 4 or Mhz clock, Sw selectable @ 22 bit addresting 
using memory mapping in TOK blocks making the addressable 
range (0 4 mega byles. @ On board bank selectatia 2KB or 
экө et EPROM {nat supptiad) with Phantom disable 
@ Jump ва гек e Provigon to run len different CPU's on 
the sama hos, such aa forth сата 8088 board 


256K DYNAMIC RAM 

features: Model 25BKE 

® 16 o 24 ba addms @ 8/15 bit wide data ® 
Transparent refresh with unlimited ОМА, immune te Wait 
States, halts, sets. € Fast access time 180ncec бот 
Smem of Psync high, wal ren with 280, 18000 to Bmha, 
8080. 8085 8 9088 to Emh: without Want States. © 
Accepts 4116, 4164's 


32K STATIC RAM ‘Uniselact: 4° 
features: Model 32KUSM 
@ ss bil data, 18/24 bit address. 9 Bank Select by 
battery Ped) wtih x: i û hd erronee : 
і r-fail detec pmatic Ham 
ы a ® қай EPROM (2716) capability with wail 
"A А {в 3}, phantom responding of guneratmg. 


1/0, MEMORY INTERFACE ‘Interface’ 
feature: Model 3SPC 
® 3 serials using UART, RS-232C ar 20ma current loop 
e 1 panaia 1/0 with hand shakes. @ 4K Ram, АК EPROM 
(not supplied). Built in Kansas City Audio Cassette terface 
ә Baud гама Кот 19 2K baud to ү 10 baud. Model 3SPC-N 
саты with lesa cassette, current loop, ram, itm 
есіні. 
All boards conform ta ІҒЕРЕ06/5100 apacifications, fully 
socketed, screened lagenda, masks, Gold contacts. Guaranteed 
Dna Ful yaar. | | 
New prite affective September 1, 1882 


WA 


355 
MI boards coma assembled and tested 
Deliwary ie within 3 to 5 wo МС, Vea vi COD 
etin куші (Add 56 fer COD d Weis residents 
add 556 шіп uni 
0.E.M. & DEALER PRICING AVAILABLE 


S. C. DIGITAL 
P.0. Box 906 
1240 N. Highland hve, Suits #4 
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addr; SETB С; SETB bit addr; CPL С; 
CPL bit addr; ANL C, bit addr; ANL 
C,/bit addr; ORL C, bit addr; ORL 
C, /bit addr; MOV bit addr, C; MOV 
C, bit addr; [B bit addr, code addr; 
and JNB bit addr, code addr. 

By way of explanation, CLR clears 
the carry bit or the bit at a bit ad- 
dress: SETB sets those bits; CPL com- 
plements those bits; ANL performs 
the Boolean logic AND on the carry 
bit and the bit in the designated ad- 
dress (or with the complement of the 
bit if /bit addr is used) and leaves the 
resulting bit in the carry bit; ORL 
does the same with respect to the 
Boolean logic OR operation; the bit- 
oriented MOV instructions move the 
bit in the designated address (it can be 
an J/O pin) into the carry bit or vice 
versa; and the JB and JNB instruc- 
tions are powerful features allowing a 
conditional jump (decision) to be 
made based on whether the bit 
(again, it can be one of 32 1/O pins or 
any addressable bit in on-chip RAM 
or SFRs) is a 1 (JB) or a 0 (JNB). The 
jump is made to the address in the 
program specified by “code addr” ap- 
pended in the instruction. These bit- 
oriented instructions are, in part, 
responsible for the unique power of 
the 8051 as a microcontroller. 

The number of bit addresses in the 
8051 totals 210, including the 32 bit- 
addressable [/O pins at ports PO, P1, 
P2, P3, and the bits in 7 other of the 
20 SFRs (each 8 bits wide). Sixteen 
on-chip memory locations, other 
than the SFRs and the 32 registers in 
the four banks, are also bit- 
addressable and thus account for 128 
of the 210 bit addresses (the 11 bit- 
addressable SFRs make up the rest). 

You can appreciate that the 
Boolean-processing capabilities, with 
the ability to manipulate and control 
addressable bits, make the 8051 ideal 
For controlling items such as contacts, 
indicators, motors, and digital-type 
on-off 1/O devices in all sorts of con- 
troller applications, as well as for 
realization of Boolean output versus 
input-transfer functions (Boolean 
combinatorial-logic problems). Thus, 
contact, relay, switch, TTL (transis- 
tor-transistor logic) gate, and other 
hardware implementations of many 
combinatorial-logic-type applications 


(switching and relay systems, etc.) 
can now be realized simply and effi- 
ciently with the 8051 microcontroller, 
including all the well-known advan- 
tages that a software “black box” can 
have relative to its hardware-filled 
counterpart. 

It should be noted that the 8051 is 
also possessed with powerful arith- 
metic capability, stemming in part 
from its fast multiply and divide in- 
structions. This is a definite asset and 
advantage over many other pro- 
cessors in signal-processing and real- 
time applications (e.g., as a digital 
Filter), 

The computational and numerical 
needs of a controller also require 
strong arithmetic capabilities to help 
achieve that control. The 8051, 
therefore, excels both as a "bit- 
banger” and as a _ byte-oriented 
“number-cruncher.” 

A word now about the special- 
function registers (sometimes desig- 
nated by Intel as the hard- 
ware/peripheral registers), Twenty of 
them are located in on-chip RAM. All 
of them are byte-addressable; 11 
are, in addition, bit-addressable. 
Those 11 are PO (port 0), P1 (port 1), 
P2 (port 2), P3 (port 3) (eight I/O 
lines per port), TCON (timer-control 
register), SCON (serial-port control 
register), IE (interrupt-enable control 
register), IP (interrupt-priority con- 
trol register), PSW (program status 
word), ACC (accumulator with a 
direct address), and B (B register). 
Register B is a special register used 
together with ACC in multiply and 
divide instructions. The remaining 
byte-addressable SFRs are SP (stack 
pointer), DPL and DPH (data 
pointer—low, high bytes), TMOD 
(timer mode register), TLO (timer 0 
low byte), TL1 (timer 1 low byte), 
THO (timer 0 high byte), TH1 (timer 1 
high byte), and SBUF (serial port data 
buffer). 

A working knowledge of the SFRs, 
in addition to the 8051's instruction 
set and the structure of its on-chip 
memory, is essential to mastering the 
8051. For a more extensive treatment 
of the SFRs, refer to our book and the 
references at the end of this article. 

Неге are some examples of the 
SFRs: port 3 is at hexadecimal address 


OBO. The eight pins of port 3 on the 
8051 are mapped onto the 8 bits of 
this SFR so that bit 0 of address OBO is 
RXD, bit 1 (address 081) is TXD, bit 2 
(address OBZ) is INTO, bit 3 (address 
OB3) is INT1, bit 4 (address ОВ4) is TO 
(timer/counter 0 external flag), bit 5 
(address OB5) is T1 (timer/counter 1 
external flag), bit 6 (address OB6) is 
WR (write data to external data 
memory), and bit 7 (address 0B7) is 
RD (read data from external data 
memory). These bits are also referred 
to as P3.0 (bit 0), P3.1 (bit 
1,...P3 (bit 7). 

Note that pins TO, Т1, INTO, and 
INT1, having bit addresses, can be 
treated as four ordinary input pins 
that can be tested and decisions made 
accordingly. In the case of INT1 and 
INTO, the interrupt system must be 
disabled. The organization of some 
important SFRs and the definitions of 
their bits are shown in table 1, 
reproduced from the Intel 8051 
literature by permission of the Intel 
Corporation, A careful study of that 
material should give you a good feel- 
ing for the role of the SFRs in working 
with the 8051 and how they can be 
manipulated for your desired ends, 
All but one (TMOD) of the seven 
SFRs detailed in table 1 are bit- 
addressable, as well as byte- 
addressable. 

Setting or clearing certain in- 
dividual SFR bits by software will 
achieve many user requirements (pro- 
grammable) for the control applica- 
tion: 


esetting or clearing R51 or RSO 
(PSW,4 or PSW.3 in the program 
status word register) will speciFy one 
of the four register banks to be 
worked with 

esetting or clearing C/ T in TMOD 
specifies timer or counter mode of 
operation for the timer/counter 
esetting or clearing the M1 or MO 
bits in TMOD specifies the type of 
timer/counter (8-bit, 16-bit, auto 
reload, 5-bit prescalar, etc.) 

esetting or clearing the GATE bit in 
TMOD serves to determine whether 
or not gating is used with the timer/ 
counter 

esetting or clearing the TR1 ог TRO 
bits in TCON determines whether 


TMOD 


Description Hexadecimal 
Byte Address 
Eight (/O lines OBO 
Program status word ODO 
Timerfcounter control 88 
Serial-port control 98 
Interrupt-enable control ПАВ 
Interrupl-priority cantrol 088 
Timer/counter mode control 89 


ndn 


Symbol Posillan Name and Significance 


Hexadecimal 
Bit Addresses 


OBO through OB7 
ODO through OD? 
(001 raserved) 
88 through 8F 

98 through 9F 
DAB through OAF 
(2 bits reserved} 
OBS through OBC 
(3 blis reserved) 


Symbol Position Name and Significance 


RD P3.7 Read daia сотга! output. Active low INFI Р).) fatercupe ) input pin Low-level or 
pube peneroted by hardware when falling cge inggered 
tatrnal data memory ғ read, 
INTO PIZ Imerrupt 0 «ари pin. Law-level or 
WR Р1,Һ Wniz day comral output Active law falhng-cdue triggered 
pube generated by hardware when 
external data memory s writen TAD РІ! Transmit Data pin for sere) part іп 
UART mode Clock output imn shitt 
TI P311 Timercountey | external inpul or tesi register mode 
ы". 
RAD PID Receive Data pia for serial pon m 
та Р34 Timer/councer Û oxternat mpat or теи UART mode. Data JO mn «n shift 
pin regesier mode 
P3— Alternate Special Ғилсііспа of Port 3 
CIEJERLILICIESES ui == ий ad 
Ov PSWJ3 Олеге May 
Seuckureal by hardware гету асић- 

Symbol РовШоп Мата апа Significance теше апығшаны 19 indie съест 

СҮ PSW? Carry flag candy 
Set cleared ty hard ware or kofi ware 
during certain anthimetw and бсш FSWI (reserved) 

(тығына аз. 
P PsWO «Purus flag 

AC Ғаға  hAusilaty Carry ilag, Ser/chleared hy hardware each untewc- 
Set cleared by hardware dunng addiuon tion cycle (o dicate ап odd even 
оғ subiracuun дыгып» te indicate number of "anc" hits in (һе accumu- 
carry ur borrow out of bit 1 lator. іс, even parity, 

Fü PSW5 FlagQ Note—  iheromenn al (URSI, RSD саам she 
Ses, cleared: tested hy suliware as à working tege) banks аһ Ийт 
useralefined status flay 

ШІҢ Hank п (OH HIM) 

RS) P3400 Regnier bank Sciect control hits | & D. ШІ) Bank i н HA 
Set cleared by sol ware 10 determine (1.01 Fail (IOH- EHI 

RSG Ры у woking regate: bank (ure Note} tliy Hanah i (HIH-IFMI 

PSW—Program Sialus Word Organizalion 
irm | „ип м1 мо Operaling Mode 
олти] cx | ме | mo [are] cor ЕСЕСІ У 0 MCS-48 Timer "Тіл" serves ах five- 
.......,-----------..-----” bul prescaier 
тежеп таня о 
0 [ I6-hii timer/counter “THa” and “TLI” 
are cascaded: there i5 no ресусајег 
І ù А-н: suln-reboad ri mericeunier. “THA 
holds a value which n то be reloaded 
GATE Garing cuntrol. When set, Timer. cnunier into "TI x^ cach time it overflows 


к" is enabled only while "INT рип s 
high amd “TRA” content hit ss set. When 
cleared, iu meri counter (5 enabled 
whenever ^ FRE” contrat byt гъ set. 


Timer or Counter Selecta Cleared for 
Timer operation Lioput from internal 
system clock), Set for Counter dpera- 
bon арш [rom "Ta" input mn) 


i 


(Timer 01 TIT ав exglha- bit imer 
£ounter controlled hy ihe 
Mandard Timer 0 coniro 
Ми 
THO n an cight-b tamer 
only controlled by Timer | 
control nts 


(Timer i} Timer/counter | stapred 


TMOD—TImer/Counter Mode Register 


Table 1: Descriptions of some SFRs (special-function registers) in the 8051 (This 
table is reproduced by perntissian of Intel Corporation from reference 3.) 
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Apple II + 48K, Сай 
Apple Ill 126K, Сай 


Apple Ii Compatible 
Hardware & Software 


JN ATARI 


ATARI 400, 5250 ^ —— 
| ATARI 800, Now wH8K! . 5659 


ATARI 410 Programs Recerder 

ATARI 810 Disc Gries. ..... SERT 

ATARI 850 (atortecs........... 1 

ATARI 830 мәйа...,, 145 | ATARI Asteredds. . 
558 ATARI Centipede . . 

ATARI Jeysticks, (Fur). .......... 18 ATARI Сотта of Mars.. 


Arcade ATARI $5 DD Single Gisk Drive... $879 
JOYSTICK T as — e 
wico...... . $24.95 ea. ATARI $5 00 бим! Disk Oriwa 
Mountain Computer 


incasentarsc 


ALIEN VOICE BOX Voice Synthesizer (te ATARIA Appie), $99 


Keyboard 
D M NN ^ Mtt 
Ram Writer card 
fom Plus 32K RAM vt" etd 


tte.’ = Мақ SIC = ORP 


НР-41С.... $149 
НР-4106Ұ...... $219 


Corvus Winchester 5 Мер бшк, $2059 
қылына Corvus Wincheriar 10 мер, би, 4295 


HP-11C, $79 HP-10C, $59 ..... Cali NEN 


—MONITORS— 


BMC 12"*8r., па 599 


Sanaye 9''0г.,... 158 
Sanyo 12''6г.,.. 209 


—PRINTERS— 
B9 Smith-Corona Daisy Wheel 


ТР-1.. Now $629 


ERIS 
Pariphera 


Expansion 5ys 


Bi-DOlrectional Tractor (3500)... . 
7710 55CP$ зеи, ........... 234 
7730 85 CPS Cantroalcs Par 

Tractor for 7700 Seres ........ 2729 


—CENTRONICS— 
Cantronics 730-1 Paraiiat...... $208 
| Cantronics 737-3 Sere)........ 299 0 Chronograph. ......L........ 194, 


—CABLES— 


Parallel Printer Cables 


Circle 374 on Inquiry card. | if you are in need of 
something you cannot 
find іп our ad, 
PLEASE CALL. 
SHARP 
PC-1500 Hand Heid Computer... . 

CE-180 Printer ‘Cass. interface... . 

СЕ-162 Салтеба Tape Recorder 


CE-185 OK ПАМ Momery Майне... 
CE-151 AK RAM Memory Майне... 


Table 1 continued: 


тізу! (sa) 
тт {sme | veo [тм Û os j r [че | re | 


Symbol Posilion Мате and Signiticance 


TFI TCON ? 
TRI TENN b 
ТЕП ICON 5 
TRU FLOM 4 


Timer | overflow Flag, Set by hardware 
on hmer'cóunter overflow Cleared 
when interru processed 


Timer | Кил cuntrol bit Set cleared 
by software to пит imer counter 
onl 


Timer Q tefle Flag Set by hardware 
on Umer counter averflma. Cleared 
when tnterrupl processed. 


Timer Û Run сомго! іні Sevcleared by 
noltware үө Tura nmereounier on; alf 


Symbol Position 
[ЕІ ТСОМ.1 


{Тї TCON 2 


IED TCON 1 


170 TCON о 


Name and Significance 

interru | Edge Ning Set by hardware 
when external injercupt edge detected 
Cleared when interrupt processed 


[ruerrupt (Ts pe contral bı Sel ‘cleared 
by anftware to »penily falling idge; low 
level tnggered external тістем. 


Interrupi D Edge Aag Sri by hardware 
when external interrupt edge detected. 
Cheared when interrupt processed. 


Interrup) 0 Type control thi. Sei cleared 
һу sol( ware to specify falling edges huw 
levet triggered exterhal interrupts 


TCON —Timsr/Counter Control/ Status Aggister 


Symbol Position 


ума — SCONT 
SM) SCON4 
SM? 5С0М5 
REN  SCONA 
TEK — SCON]1 


мер 


Name and Signiticance 


Serial port Mode сотга һи 0 
Set icleaced by toftware (see nate) 


Seal pon Mode conirpod hit | 
Set jcleared by sofware [sec note) 


Serial рее Mode comrot hu 2. Ses by 
хаб ware hı disable recepion of frames 
for which hit 8 is sero. 


Receiver Fnahle cantet bi. Sesickeared 
by liwate 10 слеһіс disable seral 
data reception. 


Tamma Ви B Se(icleared by hard- 
ware та determine siae gl папи daw 
bii transimtted on 9-і: UAR T mode 


Symbol Position 


RBA SCAN 2 

TI SCON | 

RI SCON 0n 
ole - 


Name and Signilirance 

Несие An HKH Sev cleared hy hardware 
те indicare stare of mnih data бн 
received. 


Transmit Imerrupl May Set by hard- 
wart when byle transmitted. Cleared 
by software after sers icing 


Кесте» Interrupt Mag. Set hy hard- 
ware when інге received, Charai hy 
кшзге after servicing, 


(he state of [HAMA I) кетік 
ӘП Stadt теме» bU espns 
(0.11 B imr VARS sonable bar jaie 


10; Pho HART бәсі lave тәне 
(ШІН Фи CAR T. variate data cate 


SCON—Seria Port Control/Status Register 


за 


Symbol Postion 


EA (Е.7 
Её 
IE S 
ES ТЕ4 
ET! (E 3 


Name and Significance 

Enable All comrol but. Cleared by 
software to detable all «vertunt, 
independent of the state of IE 4-4 (E 0 


{reserved} 
(reserved) 


Enable Seria! port control biı 
Sei cleared by software ta: enable‘ 
disable interrupis from Т) ur КІ Nags. 


Enable Timer | control hit. Set cleared 
by software ta enabledrable mferrupes 
from wmericounier f. 


Symbol Posliton 
EX! IE 2 
Ета IE i 
ЕХО IE 0 


Mame and Significance 

Enable Емегпа) тегир | comrol hil 
Sr! clenreil by улі маге in enable: 
disable interropia (ram (NT) 


Enable Tomer f) enntro] Pit Set charet 
hi salt ware э тпа е аны ҺЕ interns 
(rom timeriewernter 0 


Enable External interrupt © comto bn 
Ser cleared by зей ware in enable 
disable interrunis from INTO 


IE —interrupt Enable Register 


188) 


Symbol Position 


ІР? 
IP ë 
s JP. 5 
PS iP 4 
PT! TPJ 


Mame and Significance 
(reserved? 
(reserved) 
(reserved! 


Serral port Рпатну caniral hii 

Sel ‘cleared hy «nftwarc (n specify 
high: low priority імегешріз for Seral 
port 


Timer 1 Prority control bit. 

Set 'cleared hy software lo speeify 
high: low рл y ieterrupis for 
Umer counter f 


Symbol Position 


PX! ІР: 
PT [Р.І 
PNA IPO 


Name and Signilicance 


Емеғазі werrupi d Pearity өтері 
мш Se cleared hy software in spect 
high Jaw рит enterropts Ки INTI 


Famer fi Printy contro) hi 


Sei cleared by +nfiware ro specify 


high In puarny jrerripis lor 
Inner сато птер 41 


Eaternal «nieerupt n Prinrity сатта 
bol Set cleared by software 10 sperify 
mgh: Ime prualy ітшеггіріз Inr INTO 


IP—Inlerrupt Priory Control Register 


— |Big sale 


on Ks! 
16K ...$149.95 


32K...$199.95 
48K... $249.95 
64K...$299.95 


New JAWS-IB 
The Ultrabyte Memory Board 
Due to the tremendous success of our JAWS Г, we 
were able io make a special purchase of first-quality 
components at below-cost prices for [AWS-IB. And 


we are sharing our cost saving with you. Bul don't he 
surprised if the nex! time you see this ad the prices 
have gone up substantially, Better yel, order now, 
and gel the bes! memory in the market at the best 
price on the market, 


ONE CHIP DOES IT ALL 
aws-IB is the Rolls-R of all the S100 dynamic 
ards, Iis heart is Intel's сілі chip БАҚ dynamic 
| RAM controller. Eliminates high-current logic parts 
.. Helay tines... massive des. sinks... unreliable 
| miek айы. JAWS-IB solves all these problems. 


LOOK WHAT JAWS-I8 OFFERS YOU 

Hidden refresh ... [ast performance , . . low power 
consumption ... latched data outputs ... 200 NS 
4116 БАМ». , on-board crystal . ‚ КАМ Jumper 
selectable on BK boundaries ... fully sacketed .., 
solder mask on both sides of board. . . phantom line 
‚ - , designed for 8080, 8085, and ZAN bus signals... 
works in Explorer, Sol, Horizon, as well as all other 
well-designed $100 computers, 


DAY MONEY RACE TRIAL: Ту и (уйу wired 


ated irrird бинтті fer 10 — en rither kerp 
гер И kor khi ағару returo И (и werkkeg 
птиййїп. 


"sauwussHuÉEEUVBBENHHGSRuh5ERHUWFENUREESSPESSASBEE 
а Continental USA. Credit Card Biyers Chilsule Сапин и 


“ТО ORDER CALL TOLL FREE 800-243-7428 5 
Fom Саала Or For Assistance 

: (203| 354-9375 

$ Ploase send the items checked below: 

a JAWS-IB kit: 

: 16K. a eo ee ee un . $148.05* = 

"О 32K. 12444. tbt kb s КИНИНИ ШУРИ 

«C 48K, . ee ee Maec ал S 

aC] BAK. . w*t* hhbnunnuS Bue wee BRR aR кананне 9209,95" 9 


а а JAWS-IB Fully Assembled, Wired & Tested: а 
у." Вона прамац вата гй ика wanes $179,957 $ 
O 32K. ЯУ ТТІ УТ, 
2 48K. "ФЗУ аэ зе ап инеден о т, 
“164K. IDE SIS 


Ча EXPANSION KIT, 18K RAM Module, to expand 
а JAWS-IB in 16K blocks up lo 64K. $59. 


a All іміз mins $2 pede ur] firme ($4 FF AMI ) : 
: onn tiu етм ее ts rfl saiam Iris 1 
* Tolal enclosed; $ г 
a] Personal Check C Maney Order or Cashier's Check & 
SC VISA ÛU Master Card (Bank №. le 
“ п 
үзе Ма. Exp. Dale = 
SSignatum H 
а 
* Name a 
M я 
y Address 4 
a City F 
a 
$ Stale Zip 


Mad A 


SW NETRONICS R&D Ltd. 
« 333 Lichiteld Road, New Milford, ГТ 0677 
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timer/counters 1 and 0 are on or off 

esetting or clearing the IT1 or ITO 
bits in TCON specifies whether the 
external interrupt INT1 or INTO will 
be of the falling-edge or low-level- 
triggered type 

esetting or clearing the SMO or SM1 
bits in SCON selects the mode of the 
serial port (to implement port expan- 
sion or choice of 8- or 9-bit UART 
communication, fixed or variable 
data rate) 

esetting or clearing the EX1 or EXO 
bits in the IE register enables or 
disables interrupts from INT1 or 
INTO sources 

esetting or clearing the ET1, ETO, or 
ES bits іл ТЕ enables or disables inter- 
rupts from timer/counters 1 or 0, or 
from the serial port (when the latter's 
buffer has transmitted or received a 
byte) 

esetting or clearing bits 0 through 5 
in the iP register specifies high or low 
priority of interrupts from INTO, 
timer/counter 0, ІМТІ, timer/ 
counter 1, and seria] port 


and so on. 
Some of the bits in the SFRs are set 
or cleared by hardware: 


ethe overflow flag (OV, PSW.2, bit 
address 0122) is set or cleared by hard- 
ware to indicate the presence or 
absence of an arithmetic overflow 
condition 

ethe P (parity flag) bit ODO in PSW 
(PSW.0) is set or cleared by hardware 
to indicate an odd or even number of 
1 bits in ACC 

eTF1 (TCON.7) is set by hardware 
on timer/counter 1 overflow—it is 
cleared when that timer 1 interrupt is 
processed (hence, TF1 is the timer 1 
interrupt flag) 

ӘКІ (5СОМ,0) is set by hardware 
when a byte is received into SBUF at 
the serial port—it is cleared by soft- 
ware after servicing 

ӘТІ (SCON.1) is set by hardware 
when a byte is transmitted out of 
SBUF—it is cleared by software after 
servicing (RI and Tl are thus the 
received and transmit interrupt Flags) 


You don't know what it is 
to love a car until 
you build 


one. 


The MG Replica 
by Fiberfab 


Maybe you've never been in love with a car before. But then, you've probably 
never built one. That's why the MG Replica is different: it's the car you build 
yourself. Ánd the doctors, housewives, bankers, and students —among 
others — who have assembled a Fiberfab MG Replica have learned that this 
can be one of the most rewarding projects of your life. The MG Replica is a 
complete kit, that assembles easily over a VW chassis. So you'll love the 
reliability and great gas mileage it offers, too. And if you're enchanted with 
the way it looks, wait till you're behind the wheel. 


Your relationship starts with a toll-free phone call, for more information: 


1-800-328-5671 


Fiberfab, іпс. First Western Bank Building, 8800 W Highway 7 Suite 416, Minneapolis, 
MN 55426 (6121 933-3047 international TWX: 910-576-3150, FIBERFAB MPS 
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Circle 203 on inquiry card. 


As hardware flags, they can be polled 
easily, as they have bit addresses in 
most cases, and thereby reveal the 
status of, for example, SBUF (serial 
port data buffer—byte received or 
transmitted), parity, overflow, carry, 
timer interrupts (made or not), type 
of interrupt detected (edge or level), 
etc, All told, you can see that the 
SFRs and their bit-addressing feature 
provide a great deal of potential and 
power to the user. 


Working with the 8051 

We shall now present several con- 
crete examples that illustrate working 
with the 8051 and at the same time 
show just a few of the applications for 
which it is ideally suited. Naturally, 
we cannot go very far here in this 
endeavor. The reader is referred to 
our book cited at the outset and to the 
references given at the end of the arti- 
Cle. These publications give an in- 
depth treatment and study of many 
programming and interfacing ap- 
plications with the 8051. Because of 
space, we will choose examples with 
rather short and succinct programs. 
(All mnemonics are copyright 1979 
and 1981 by the Intel Corporation.) 


Using the Boolean Accumulator 

We first demonstrate pin-to-pin 
mapping (bit transfer). Consider port 
1 (SFR 90): its eight I/O lines have 
hexadecimal addresses 90 through 97. 
Suppose, for example, we wish to 
have the bit state at pin 97 appear 
also at pin 90. With the 8051, when- 
ever a pin is to be read, a 1 must first 
be sent to that pin before reading its 
state. Thus, we use the following pro- 
gram steps: 


SETB 97 
MOV C, 97 
MOV 96, C 


The first line writes a 1 to bit 97, 

which can now be read. The second 

line reads the value inte the carry bit, 

and the third line transfers the value 

from the carry bit to bit 90 (bit 0 of 

SFR 90, i.e., bit 0 of port 1), 

If Input Pin Is High, ` 

Put Alarm On, Otherwise Not 
Our hands-on experimentation 


Circle 502 an inquiry card ==} 


HARD DISK PACKAGE DEAL: 


8 MEGABYTES WITH CONTROLLER 


THE PACK ATO 


XCOMP. a worldwide leader in the Hard Disk 
business for six years is now offering a 
"Package Deal to OEMs second to none! Take 
yout choice: The 8MB ог {he 16MB. Both аге 
Hard Disk specials that indeed offer more. 

More Storage. More Value. More Support 
and More Speed. 


With the 8MB or the 16MB “Package Deal you 
pet a formatted drive and controller. Choose 
rom 2 models. 1) The ST/S tor $100 Computers 
and the 2) The ST/R General Purpose Controller 
with simple 8-bit micro interface for single board 
computers. There is an optional 7-80 Adapter foi 
the GP Computer that allows you to just "plug ‘er 
in . Nothing to build! 


PICK A COMPUTER. 

You pick the micro computer and XCOMP 
will probably be able (о provide a "Package 
Deal , 
needs 


ог à Turnkey Subsystem to fulfill your 


| “Turmkey Subsystems аге available for 
| tar ава The Subeuctem гиг ЫЕ. 


16 MEGABYTES WITH CONTROLLER 


XCOMPs super Haid Disk BMB о! 16MB 
“Package Deal boll have a complete one-year 
warranty on parts and workmanship! 


"The Deal. 


Ұ 

DEAL: 
“Package Deal © $980. Ihe 
16 TRE же Deal в Piy 51280. vau 
get a г ПТ CONT ONT ang an 8 ог 1608 Мі 
scribe ПтіУЕРФ ОПА)” equipment ілшШЕз 
Sollware. Cable Рае and bas 
Enciosure (pictured) MC 


No sense in shopping around. val v » has 
"Package Deal like this anywhirent р c 

Next Step? 

Call us. 


5 7566 Trade Strost/San шер, CA 92121 
Phone (619) 271-8730/TLX 182788 


EAR 


Р Fast becoming the leader. 


"t fm interested in your | ) 8MB "Package Deal". Your ( ) 16МВ “Package Deal" 
hw © ша compte) a 


| am also interested in: ( ) "Tumkey" Hard Disk Subsystems. ( ) S100 Hard Disk Ap 
1) General Purpose Subsystem. ( ) SG/R Controller for 5А 00 Interface. | ) SM/R General Pur 

ntroller for Storage Module Drives. ( ) AN/R Controller for ANSI Interface Disk and E 
( ) SG/S. SM/S and AN/S same as others for the S100 bus. 


Mame | 

Company Мате 

Title 

Address 

City P ЖР ъа. 
CPM ts а registered trademark of Digital Research. 


| WE RE E MAKING LIFE EASIER FOR OEMs. CALL NOW, (619) 271- 8730. 


VISICALC* 


BRE e 


ЕЕЕ 


ЕТИН 


INTERACTIVE ELECTRONIC YES ON-LINE REFERENCE GUIDE 
WORKSHEET 


PLAIN ENGLISH PROMPTS NO INDIVIDUAL COLUMN 
WIDTHS 


PROTECTED CELLS NO MULTIPLE. LINKED 
WORKSHEETS 


NO "NAMING" OF CELLS 
OR AREAS 


EXTENSIVE FORMATTING NO 
CAPABILITIES 


NO SORTING CAPABILITY 


VisiCalc was a swellidea 
for then. 


The next generation. First generation electronic 
worksheets were a good idea. They were early software 
management tools that could eliminate a lot of hours 
with a spreadsheet. calculator, pencil and eraser. Enter 
Multiplan, the next generation electronic worksheet 
that's as easy to use as it is useful. 

Make comparisons. Compare Multiplan to any of 
the earlier electronic worksheets. We've given you some 
"prompts" above. 
Compare learning time. Multiplan's tutorial book brings 
you up to speed. Fast. But Multiplan doesnt stop there. 
Multiplan's On-line Reference Guide gives you instant 
help if you have questions. It knows where you are in 
Multiplan and offers information related to your problem, 
right on the screen. 
Compare ease of use. All Multiplan prompts are 
full length words or phrases. And Multiplan provides 
"naming; the ability to assign a plain English name to any 
"Based on features in releases VC-20280-AP2 and VC-1560YO4B.M 

ol VisrCale on the Apple Il and ІВМ.РС respectively. 


cell or area. "Gross Profit = Sales—Cost" rather than 
“АА44--А223--ВК154” Which means you can work 
more intuitively. And faster. 

Compare utility. Multiplan lets you link related work- 
sheets so that information is transferred between them 
automatically. For instance, you can keep regional sales 
forecasts on separate sheets but link them with your overall 
company forecast. Then, just change the forecast for 

any region, and the company forecast sheet is updated 
automatically. Something you can't do with first generation 
worksheets. 

Compare reports. Not just the work you can do, but the 
way you can present ії, Multiplan’s flexible formatting 
options allow you to produce presentation-quality reports. 
And its sorting capability lets you sort by either alpha- 
betic or numeric order. So a sales manager who normally 
lists sales regions alphabetically could sort by amount 
sold and conveniently rank by sales performance. The 


ПМР F LA 


INTERACTIVE ELECTRONIC 
WORKSHEET 


YES 


ма Fue 


PLAIN ENGLISH PROMPTS 


YES 


13 ses o в TM 
БЕ брава $ раме 

LET 

р ا جس‎ Le 

i 

ар 

b tee [ry Миға 
Б 

T 


[D 
y із i NI 


PROTECTED CELLS YES 


WORKSHEETS 


F 
[Inr ib hum. S gaz J 
im T] 


ON-LINE REFERENCE GUIDE 


YES 


INDIVIDUAL COLUMN 
WIDTHS 


MULTIPLE, LINKED 


ыз 


ұта зе ал шы» РРС! | 


ылаю 18.293 Ti 


bame fg 
اکن اد‎ | ке 


ата іне 


YES 


"NAMING" OF CELLS 
OR AREAS 


EXTENSIVE FORMATTING 
CAPABILITIES 


Bart +1866 00 
= $1 906 00 


meet $4 боб ы d d 


КІ 700 90 


SORTING CAPABILITY 


Multiplan is a great idea 
for now. 


result is a more meaningful and useful presentation of data. 


Compare availability. With Multiplan, you're not 
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with the 8051 was carried out with In- 
tel's SDK-51 (System Design Kit) (see 
reference 5). Our programs generally 
began at address 0050 hexadecimal in 
that system. These are the addresses 
you will see in this and other pro- 
grams in these examples. Remember, 
too, that the SDK-51 has only an in- 
line assembler. Hence, the ap- 
pearance of absolute jump addresses 
below instead of labels. We shall 
assume input pin to be I/O line 97, 
and alarm to be output I/O line 90. 
Both are pins of port 1 (SFR 90). 
Again, a 1 must be written to pin 97 
before reading it, Bits 97 and 90 are 
the only ones of interest to us here at 
port 1; the others are not used: 


0050 MOV 90, #80 
0053 JB 97, 58 
0056 SJMP 50 
0058 SETB 90 
005A  SIMP 53 

The first line moves the hexa- 
decimal value 80 to port 1, thus 
writing a 1 to pin 97 and also turning 
off pin 90 (the alarm). In the second 
line, if pin 97 is high, jump to hexa- 
decimal address 0058. The third line 
causes a jump to address 0050 
because pin 97 is low, thus keeping or 
putting the alarm off. The fourth line 
puts alarm (bit 90) on because input 
pin bit 97 was high. The fifth line 
jumps to address 0053 to poll input 
pin 97 again. 

The SJMP (short jump) instruction, 
when employed, branches uncondi- 
Honally to the specified address (here, 
hexadecimal 0050 in one case, 0053 in 
the other), It is a 2-byte instruction 
and can be used whenever the intend- 
ed destination is either 128 bytes or 
less preceding the next instruction or 
127 bytes or less following the next 
instruction. The AJMP (absolute 
jump) instruction is used whenever 
the destination is within the same 
2K-byte block of program memory as 
the first byte of the instruction 
following AJMP, If the LIMP (long 
jump} instruction is used, the destina- 
tion may be anywhere in the full 64K 
bytes of program memory. 

Do not confuse port 90 (byte) with 
pin 90 (address bit}. The context of 
the instruction will make the distinc- 
tion clear. One refers to port 1 (byte), 
the other to bit O of port 1, Thus, 


МОУ 90, #80 refers to SFR 90 (port 1) 
and SETB 90 to bit address 90. 

Note the use of the JB (jump if bit 
set) instruction. If rhe indicated bit 
address (here, 97) is a 1, a jump is 
made to the indicated address (hexa- 
decimal 0058). Otherwise, the next 
instruction is executed. JB inputs the 
desired bit and tests it before the jump 
is made based on its value. Since JB is 
associated with a read of a bit ad- 
dress, a 1 is first written to that ad- 
dress (at hexadecimal 0050 in the pro- 


gram). 


Memory-to-Memory 
Move Instruction 

Suppose that on-chip memory ad- 
dress 25 hexadecimal contains a byte 
that we wish to send to port 1 (at ad- 
dress 90 hexadecimal): 


0050 MOV 90, 25 
0053 SJUMP 53 


The first line will move the contents 
of address 25 hexadecimal to port 1. 
The second line causes a jump to itself 
(effectively, a halt). 


Boolean ANDs, ORs, 
and External Interrupts 

The intent of the program that 
follows is to demonstrate the employ- 
ment of both the ORL (Boolean 
logical OR) and the ANL (Boolean 
logical AND), as well as the 8051's in- 
terrupt facility (in this case, INT1): 

0050 ORL, OAS, #84 


0053 SETB BA 
0055 MOV 90, (ОЕ 
0058 SJMP 58 


The first line performs a Boolean 
logical OR on the contents of location 
OA8 hexadecimal (the interrupt 
enable register) with the value 84 
hexadecimal. This sets the EA and 
ЕХІ bits in the ТЕ register, thus en- 
abling the ІМТІ line. The SETB in- 
struction sets bit BA (ITI in the 
ICON SFR), specifying that INT1 
will be triggered by а high-to-low 
transition. Then, the program moves 
hexadecimal OF into port 1, and 
repeats the instruction at hexadecimal 
58, waiting for an interrupt. 

When an interrupt occurs, control 
is transferred to the following 


routine: 
0013 ANL 90, #05 
0016 RET] 
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Listing 1: Demonstration of the table- 
jump instruction. The first instruction 
calls a routine ін Hie monitor ta get a char- 
acter from the keyboard (the ASCH char- 
acter is stored in the accumulator). Then, 
the value hexadecimal 100 is moved to 
DPTR, and control is transferred to the 
address that is the sum of DPTR with the 
contents of the accumulator. This listing 
shows that the possible addresses, 0130, 
0134, or 0138, form a table and are loaded 
with short routines to move a special 
value to port 1. 


LC ALL 0Е009 
MOV DPTR, #100 
IMP а A+ ОРТА 
MOV 90, A 

A]MP 0050 

MOV 90, A 
AIMP 0050 

MOY 90, A 
AJMP 0050 


Here, the first line performs а 
Boolean logical AND of the value 05 
hexadecimal with the contents of the 
port at address 90 hexadecimal (the 
result of the operation, 05, is stored 
there, too), The second line causes a 
return of control to the program that 
was running when the interrupt oc- 
curred. 

The result of this program is the 
outputting of hexadecimal OF to port 
1. This is maintained until an inter- 
rupt (INT1) occurs when OF at port 1 
changes to 05. The masking of bits 1 
and 3 at P1 has been accomplished. 1f 
ORL 90, 405 were employed as the 
first line of the service routine, the 
result after an interrupt would be OF 
at port 1. If in the latter case the byte 
OF in the MOV instruction at 0055 
were changed to 00, the output at 
port 1 would first be 00 and the result 
of an interrupt would again be 05 at 
that port. Note INT1's vector ad- 
dress: 0013. Vector addresses of 
RESET, INTO, timer/counter 0, 
timer/counter 1, and serial I/O port 
interrupts with the 8051 are, respec- 
tively, 0000, 0003, 000B, 001B, and 
0023, 


Example of Indirect Jumps 

The useful table-indexing instruc- 
tion JMP @ A+DPTR (see listing 1) 
adds the contents of the 16-bit DPTR 


(data-pointer register) with that of A 
(accumulator) and places the sum in- 
to the PC (program counter). The 
program, therefore, next executes the 
instruction at the address formed by 
that sum. In the following program, 
we are using a routine called UCI at 
address 0Е009 hexadecimal іп the 
SDK-51's monitor that, when called 
(a "long call? LCALL, is needed 
because UCI resides more than 2K 
bytes away from our program), waits 
for the reading of a key and then 
returns with the ASCII (American 
Standard Code for Information Inter- 
change) character of the key in the ac- 
cumulator, We shall press keys 0, 4, 
or 8 only (key codes 30, 34, or 38). 

Ав a result of the JMP д 
A-+DPTR instruction, the program 
will then jump to either 0130, 0134, 
or 0138, where a table of short 
routines is located. The routine in- 
voked will, naturally, depend on the 
contents of the accumulator (the key 
pressed), For simplicity and il- 
lustrative purposes only. we shall 
have the routine at 0130 output 30 
(key 0) to port 1, the routine at 0134 
will output 34 (key 4) to port 1, and 
the routine at 0138 will output 38 to 
port 1. 

Depending on the key pressed 
(either 0, 4, or 8), port 1 will exhibit 
30, 34, or 38. There certainly is a 
shorter and much more direct routine 
to output the key code in the ac- 
cumulator to port 1. The program 
above, as mentioned before, is for il- 
lustrative purposes only. Jumps to 
more involved routines, or to tables, 
could be implemented at 0130, 0134, 
and 0138. The AJMP is used because 
the span from 0134 back to 0050 ex- 
ceeds 128 bytes, 


The Multiply 
and Divide Instructions 

The MUL AB instruction multiplies 
the unsigned 8-bit integers in registers 
A (ACC) and B. The low-order byte 
of the 16-bit product is left in À and 
the high-order byte in В. The 
arithmetic is binary. Thus, if hexa- 
decimal 32 is in B and hexadecimal 53 
is in À, MUL AB will yield hexadeci- 
mal values 76 in A and 16 in B, DIV 
AB divides the unsigned 8-bit integer 
in register A by the unsigned B-bit in- 


teger in register B. The integer part of 
the quotient is stored in A and the re- 
mainder in B. Dividing by 00 will 
leave undefined results in A and B, 
Thus, if hexadecimal 5A is placed in 
A and hexadecimal 32 in B, the result 
will then yield 01 in A and hexa- 
decimal 28 in B. Routines employing 
the MUL and DIV instructions 
abound in the references cited at the 
end of the article. It should be noted 
that with MUL AB, if the product ex- 
ceeds 255 (OFF hexadecimal), OV 
(overflow) flag is set; otherwise, it is 
cleared. The carry flag is always 
cleared. With DIV AB, the carry flag 
is always cleared, but OV is set only 
when division by 00 is attempted, 
useful in detecting possible con- 
tamination of data (noise) and the 
propagation of same, 


Solution to a 
Combinatorial-Logic Problem 
The Boolean processing capability 
of the 8051 makes it ideal for im- 
plementing software solutions to 


combinatorial-logic equations. When 
hardware solutions to such problems 
result in many gates, relays, switches, 
contacts, etc., and speed is not a con- 
straint, the advantages of a simple 
software approach, which eliminates 
much of the hardware, makes that 
approach very attractive, For il- 
lustrative purposes only, we are go- 
ing to consider a simple Boolean logic 
problem and implement its solution 
using the Boolean bit-processing 
capabilities of the 8051. We are not 
suggesting that for such simple prob- 
lems you should go the microcom- 
puter route. But the problem and its 
microcomputer solution will illustrate 
the simplicity and directness of ap- 
proach, and indicate the great advan- 
tages to be reaped in more com- 
plicated logic-array implementation 
situations, 

Consider, for example, a truth 
table involving one digital output 
(dependent) variable F and three 
digital input (independent) variables 
56, 55, and 54. Неге, 56, 55, and S4 


will represent the states of digital in- 
puts (here, switches) at bit addresses 
96, 95, and 94 of port 1 (SFR 90), and 
F will drive output bit address 90 (bit 
O of port 1). The latter may drive a 
relay, machine, alarm, or any other 
bit-oriented device to be controlled. 
Assume the truth table is such that 
after Boolean-algebra realization and 
minimization, the following combi- 
natorial-logic equation results: 


Е = 56.55»54--56»54 


Listing 2 shows how we сап imple- 
ment this equation with the 8051 and 
its instruction set. 

As the switches S6, 55, and 54 are 
varied through their eight possible 
combinations, the F bit at pin 90, 
driving the device, will take on the 
proper 1 or 0 (on/off) values in exact 
accordance with the Boolean-logic 
equation given above that defined the 
relationship; this is straightforward 
and requires no intermediate hard- 
ware, 
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Listing 2: Solving of a Boolean equation. 
The first instruction sends Is to switches 
54, 55, ала 55 (so that they can be read). 
and also clears output bit 0 of port 1. The 
next instructions perform logical ораға- 
tions on the switch values in this se- 
quence: move the value of switch 5 ta C 
(the carry bit); AND C with the com- 
plemented value of switch 6 (result re- 
mains in C); AND switch 4 with C (result 
remains in C); move the value of C to bit 
address 20; move the value of switch 6 to 
С; AND C with the complemented value 
of switch 4 (result remains ін СІ; OR C 
with the value stored at address 20 (result 
remains in C); and move the contents of C 
(е. F) to port 1. This is the output solu- 
соп to the problem F = 56:5554 + S0 
4. 


0050 MOV 90, # OFO 
0053 MOV C, 95 
0055 ANLC, 96 
0087 ANLC, 94 
0059 MOV 20, С 
0058 MOV С, 96 
0050 ANL C, /94 
005Е ORL С, 20 
006! MOV 90, С 
0063 SIMP 53 


Conclusion 

Time and space do not permit fur- 
ther exploration of the numerous ex- 
amples and applications demonstrat- 
ing the controller power of the 8051 
(see Figure 2), We have restricted our- 
selves to some of the simpler ex- 
amples, Timer/counter, serial 1/0), 
arithmetic, and many other control- 
ler-type applications are areas that 
show the versatility of the 8051. We 
suggest that you consult the refer- 
ences that follow. The 81 experiments 
with the 8051 performed on Intel's 
SDK-51, in our book cited earlier, 
cover a large number of practical 
topics, features, areas, and applica- 
tions not possible here. The 8051 is a 
remarkable §8-bit microcomputer, 
very possibly the most powerful 
microcontroller at this time. Its phil- 
osophy, instruction set, and architec- 
ture have opened a new frontier and 
dimension in the control world. Can 
it be that the 8051 will replace a 
number of §8-bit byte-oriented 
microprocessors as well as microcom- 
puters, as we now know them, in the 
not-too-distant future? It may be. 
Keep your eye on it, 
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Figure 2: Block diagram for a programmable industrial controller. The system uses 64 
input sensors, 12 output signals, remote communications with a host processor (via a 
high-speed, full-duplex serial link), two prioritized interrupts, and internal real-time 
and time-of-day clocks. (This figure is reproduced by permission of Intel Corporation 


from reference 6.) 


For control applications, where 
operating and standby power must be 
held to a minimum, the 8051 is also 
available in a CHMOS (high-density 
complementary metal-oxide semicon- 
ductor) version. The Intel high-level 
language PL/M 51 is available to sup- 
port development of system software 
for the MCS-51 series of microcon- 
trollers. Intel is also marketing its 
iPDS portable 8-bit personal- 
development system to lend powerful 
and user-friendly development sup- 
port for 8051- and 8088-based 
systems, among others. 

Second sources of the 8051 are 
AMD, Siemens, and Signetics, and of 
the B0C51, GE-Intersil. Ш 
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^ Please send — 
B at $19.95 plus $1.50 shipping. 
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T$1000-ZX81 


RAT 


WIN 520,000. 


KRAKIT™ is an adventure and a 
treasure hunt for the ZX81 and TS1000 
computers. The bank account and prize 
money actually exist. Be the first to 
crack the puzzle and the prize is yours. 
Only one prize will be awarded. 


SOLVE 12 CLUES LIKE THIS! 
Where it al! bagan. Where the torch was 
first lit. Where muscles and sinews 
strain. Where our heros win ассініт. 
Where the symbols hold tha key. 


KRAKIT" consists of 12 clues on a 
ready-to-run ZXB1 or TS1000 cassetta 
tape (18k RAM). The answer to each clue 
is the name of a country, a city or town, 
and a number. if you are the first 
qualified entant to solve all 12 clues and 
declared the winner, you receive two 
tickets to the city of the secret 
KRAKIT™ vault location. When you 
arrive at that location, a check for a 
minimum amount of $20,000.00 (U.S.) will 
be presented to you. The amount of the 
prize money is augmented weekly. 


TS1000-ZX81 


RULES 
1. The first qualified enirani to be conlirmed 
by the judges to have completed all ihe clues 
correctly is the winner. 
2. There will be one winner only, 
3. No persons connected to International 
Publishing & Soltware Inc. or their tarmifies are 
eligible ta enter KRAKIT™ 
4, This offer is по! valid where prohibited by law. 
6. Due to the conlidential nature of KRAKIT'" 
we regrel we are unable 10 enter into any 
individual correspondance All the raqurred 
inlormalion, including how іо claim Ihe prize, 
5 on the computer tape, 
B. The winner will be required to sign an 
affidavit ol compliance wilh these rules. 
Y, 


P.O. BOX 1654, SUFFALO, М.Ү, 14218 


INTERNATIONAL PUBLISHING & SOFTWARE INC. 


баласа 22 


Ман 10: 
INTERNATIONAL PUBLISHING А SOFTWARE ІМС. 
P.O. BOX 1654, BUFFALO, М.Ү, 14216 


copies of KRAKIT™ 


Жу, 


- Total — enclosed із О chack [] money order 
8 Charge ta CI уза СІ mastercard 
g Number 

- Expiry Signature 

E Please Print 

8 Name 

- Address _ 

В City State zip 

3 Allow 2 weeks for persona! checks 


Sains əс Emu шэй из жаш 


Daalia: inquiries welcome 
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WC CONSTRUCTION, INC. 
San Francisco 
Office Memo 


Burns, pivision Manager 


To: Jack 


ohue r president 


From: Тою pon 


Subject: Computer recommendation? 


your purchase request for SİX personal compute 


my desk. 


What gives? 
Jack: put the 


derstood our growth plans: 


i thought you un 
dead ends. 


ommended are 


computers you' ve rec 

the job today : put what about tomorrow? They don't connect 

г to form any kind of £unctional system- The 8-bit 
6-bit models: And I doubt 


togethe 
ible with the $ 


"ы compati 
you want wil 


models aren 


the 50+ 
ers that work 


any use later when we' 


together. 

Jack, P ision will cost 
the future: 
part of that 


you saved us a little now, 


pundle as we 


e that you 


grow into 


us a 
want to be 


and I'm sur 


See me pefore you 


If you don't want your boss to limit your 
growth, don't limit the growth of the company. 
Consider small business computers that can 
keep up with your business by giving you options 
for expansion in the future. 
With TeleVideo Systems, Inc. m u get what 
no other 


| қ small busi- 
m ter can offer... 
E choices fór future growth. 


oices that allow the computers you 


- ‘spent Red money for today to be 
part of yourgrowing system tomorrow. 


For example, апу TeleVideo small 


A . 


С° business computer can be used: as а 
1-2 I stand-alone computer. r 
=. | Then, Бесайве you need flexibility 


for growth, your TeleVideo com- 
puter gives yag a choice of ways 
to grow. Because you сапада 
more TeleVideo 8-bit computers. 
Or TeleVideo T€:bit computers. 
Or both, to forma single system 
with up to 16 stations. 
Since you need more than 
computers for agomplete sys- 
em, TeleVideo you a 
{осе оҒрегірһет 


So пе сап аай com- 
puters without slowing down the perform- 
ance of the system as it grows. 

Yet no matter what form your TeleVideo system 
takes as it grows, the CP/M* software you 
initially invest in for your stand-alone computers 
can be used on your future multi-user systems. 
(Thanks to MmmOST™ TeleVideo's unique 
executive program.) 


Circle 459 on Inquiry card. 


this memo. 


So you can choose from the largest library of 
software applications — including graphics — 
without making a new software investment every 
time you reconfigure your system. 

TeleVideo computers are Serviced by TRW's 
nationwide supportnetwork and by TeleVideo's 
distributors around the world. Easy to understand 
training packages are also available. 

If you're evaluating small business computers, 
choose the only ones with a future: TeleVideo. 

They'll help your future, too. . 

For more information send in this coupon 
or call Toll Free: 800-538-1780- 


Leer iden Зувіета: Tne 
WR Mares Ave _. 
Sunnyvale, CA 94086 

Please send me more information about TeleVideo compulers 


+ а 
= 
E 
tu 
! 


із a registered trademark of Digital Resesfch, Inc 


ҚЫМ е. is à trademark of TeleVideo Systems, Inc 


Northeast Region 617-369-9370; Eastern 
Те ACH er Mr est Region 312. 5969-011 


(Holland) ian 175-2 5- 28:746 


on 212-308-0705; Southeast 
: South Central ian 214.258 
7760. a Aht Region 714-752-9484, European Sales 


@TeleVideo SystemsInc. || 
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Problem Oriented Language 
Part 1: A New Method of Input 


Data entry can be shortened and simplified 
by using the POL system. 


Are you tired of playing “20 Ques- 
tions” with your computer every time 
you want to run your favorite pro- 
gram? Or do you feel like you areina 
Chinese restaurant, choosing one 
from Column A, one from Column B, 
апа one from Column C7 Wouldn't 
you like to be able to change just one 
parameter in a program without hav- 
ing to answer questions on all the 
other parameters? 

A possible solution to these prob- 
lems is the Problem Oriented Lan- 
guage (POL) system. POL is useful 
іп both graphics packages and 
technical programs where many 
possible parameters are used, but 
only a few need to be set during any 
given run. For programs frequently 
run by experienced users, the POL 
system is shorter and faster to use. 
Also, it can more easily match the 
thought processes of the user because 
the order of some of the commands 
may be varied. 


What Is POL Input? 

POL simplifies the input process, 
thus reducing some of the tedium in- 
volved in using computers. Let's 
begin by examining the three types of 
input used. 
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2439 Overlook Circle 
Lawrence, KS 66044 


Most question-and-answer or 
menu-type inputs require a numeric 
response, even if it represents a word 
or phrase choice, because it is easier 
to use numbers in a program. Ques- 
tion-and-answer sessions are fre- 
quently rigid in sequence, and а single 
error in question 36 can require 
restarting a 10-minute question-and- 
answer session. 


POL simplifies the 
input process, thus 
reducing some of the 
tedium Involved In 
using computers. 


The menu format may be some- 
what more forgiving of errors, but it 
still has to ask many questions, each 
with a separate answer, leading to a 
long, boring session. Finally, the 
thought processes of the person using 
the program are interrupted by the 
constant need to read and answer 
repeated questions. 

In contrast, a POL session uses 
standard terms familiar to the user, 


This makes the order of entry for the 
input more flexible. Finally, POL in- 
put is easier to use because it matches 
more closely the user's thoughts. 
Fewer interruptions in thinking are 
required because more information 
can be put into a single entry. 

POL gives a programmer the op- 
portunity to develop a new language 
that is closely suited to the problem. 
The words in this new language will 
preferably be those most often used 
to describe the problem or topic 
covered. If the topic is structural 
engineering, words like "beam," "col- 
umn," and "load" are used. 

Since graphics are often a part of 
many technical programs, and since 
graphic images are easily understood, 
I'll begin by using another graphic ex- 
ample to show how the words of the 
language are chosen and defined. 
Consider the following instructions 
(the results are shown in figure 1): 


1. Draw a new graph with ail 
parameters reset to default values. 

2. The x axis is linear (default) with 
values from 0 to 4, 

3. The y axis is logarithmic with 
values from 1 to 100. 

4. Draw four major (numbered) divi- 
sions with marks (called tics) with 


10? 

1а! 

182 
(9 9 
б) © 
б) <1 


Contour Plot 


б C) 
9 Су G 
(d m ч 


Figure 1: Producing such a graph usually requires an extensive set of instructions and a 
great deal of user input. The resulting program cannot be easily used for other purposes. 


a length of % inch above and 
below the x axis. 

5, Frame the graph (draw lines on the 
two sides that are not the axes). 

6. Title the graph "Contour Plot" and 
center (default) the title. 

7. Draw the graph after the above 
parameters are set. 


Other parameters could be set (e.g., 
margin, page size, subtitles, x and y 
axes titles, legends, grid lines, and 
ather characteristics of graphs). Giv- 
ing the user control over all these 
characteristics in а question-and- 


answer session or by menu can lead 
to long sessions at the terminal. 

The first step in planning a POL 
system program to draw this graph is 
to write the input in a logical and 
readable format: 


Draw a graph, with X from 0 to 4, 
Y axis logarithmic, Y from 1 to 
100, X tics major 4 size .25", frame 
the graph, title "Contour Plot", ex 
ecute. 


This is readable and reasonably 
similar to the user's thinking. The in- 
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I FANTASTIC PRICES!!! 
FROM DIGITAL DIMENSIONS 


OKIDATA 
МІ-ВО.,...... ке. eee Oe er $ 8339 
мо ЖАРИ $435 
*ML-B3A , dae cell NN» ee keen said $709 
*ML-B4(porollel)- ЖТП сааи 51.024 
*ML-B4(serial) .. EMT, 
“Includes Toadies: Feed 
ANADEX ОЫРВООО................... 5749 
ANADEX рР9500/9501............ 81279 
ANADEX 9500А/9%ЛА......... 51359 
ANADEX рР9000/9001.. ....:,.,...$1209 
ANADEX рР9ОА................ $1459 
SCM-TP fl... - ‚.$649 


120 word/min Daisy Wheel, 10 or 12 pitch, 
seriol or parallel interface 
.....91,015 


DAISYWRITER 2000 
Bidirectional 40cps, 48k buffer, 
Centronics, 488, RS232, & C. 
Loop included. 


105 

ГОА ВЮ... ee TERRE RA ня 51,219 
Includes sprint mode, dot plot and си! 
sheet guide 

PRISM 132...... , $1,649 


Inctudes all of above a1 and 4-color graphics 


C.ITOH 


Prowrlter (Porailgl)................ $479 
Prowriter (бөгіп!).................. 5619 
Prowriter 2 (РагаПе!),............. $709 
Prowriter 2 (5егіз!)............ 6-1. 9799 
Starwriter F10. .........-4. .... $1,449 


Printmoster Ғ-10................. $1,699 


FRANKLIN ACE 1000... {ari ee me «4а» .$1,849 
Includes 64k memory, 54” disk.and 12" 
monitor. 


E-Z COLOR board............... 9230.00 
For the Apple 1 or Apple И Plus. 
16-Color, 268 х 192 resolution. Requiras 
3.3 DOS. Includes demo software and 
Е-2 COLOR Editor. 


E-Z COLOR board for S100 Systems 


EZ COLOR board for TRS-80.......CALL 


INTEX TALKER text-to-speech aynthesi- 
zer. Serial and parallel interface included 


яввтееватвраева ел «ғағгвивегеввачсеоев %280 
AMDEK 13" COLOR-1. .. 8335 
МЕС 181201 GREEN Monitor, ....... $159 


FOR THE ІВМ P.C. 
Quadram Quadbonrd w/84k........9429 


Quadram Quedbosrd wi/128k....... $518 
Quadram Quadboard w/192k. ......9008 
Quadram Quesdbosrd w/258k....... 6699 


DIGITAL DIMENSIONS 
190 Chapel Rd.,Manchester, CT 08040 


1-800-243-5222 —Orders Only 


Orders & Info Call —203-649-3611 
MC/VISA welcome, Allow 2-3 weeks for 
checks. COD ok. All prices include UPS 
ground freight in U.S. All orders shipped 
w/in 24 hrs. CT residents add 74% sales 
тах. CPM is Т.М. of Digital Research, Prices 
subject to change without notice. 
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CS-1,64K Computer w/DD Controller 


Two54" 0500 Drives, 8 slots. Only $3349 
CS-1H w/5Meg. Hard Disk....... NY $5895 
Multi-User Upgrade Pack. (2 user)... . $1895 
68000 Upgrade Packaga.............. 3295 
CS-OID, 2-80 SCC, 64KZ, 16 FOC 4 slots. . 
DOF, Dual D5DD 5" Drives. ..... Only 1099 
SP-10, 1 User, (1) 5% DSDD Drive, 4 packages 
software, CRT emulates 3102,..,. Only $1499 


COLUMBIA Data Products 
16 Bit IBM PC Compatable | Systems 


в n 3 а «1 а 
Е 

Basic model has а 16 Bit 8098 processor, 
128K RAM, dual 5%” floppies, DD disk con- 
troller, OMA & interupt controller, 2RS232C 
serial ports, Centronics parallel printer port, 
IBM-PC compatable keyboard port, Win- 
chester hard disk interface, programmable 
tone депегаїог/ѕреакег, sight slots. 
Call For Price! 

data 


systems 


uw 


Ca в 


289-81 
List, $2895 
OUR PRICE 


$2329 


A-B7, Two 5% Drives (48 TPl).......... $989 
2.99 + A-87 Combination... .... sso ss. 3279 
Z-90FA-82.......... Pe va c EMEND 
Z-37, Two 5% "Drives (96 ТІРІ) TT 1695 
7-90-80 + 2-37 Combination. ......... .. 4985 


Systems come wi/C P/M" Microsoft Bane. ard SuperCalc 


y, — NER ) а 


A. 
vr 


The New SUPERBRAIN | 


Now with FREE MicroSoft Basic 80 
64K Double or Quad Density units available. Uses 
two 2-80 CPU's. Commercial-type lerminal with 
12" monítor Dual double density minifloppies. 
Over 350 kilobytes of storage (twice Ihat with quad 
density drives). Two serial RS232 ports, ЏО ports 
standard, Comes with CP/MTM 2.2 operating sys- 
tem. MiniMicroMart can supply a wide rarige of 
CPIM development and application software. 
w/64K Double Density ................ 2099 
w/64K Quad Бөпвйу.................. 2495 
w/64K Super Овләйу................. 2995 


COMPLETE BUSINESS & 
WORD PROCESSING IS 
AVAILABLE FROM US. 
Сай or Write for details. 


TeleVideo Systems 


ЕСТЕН — 
"LLLI LLLLLLLPLE LT T ' 
' 


L8 21 Ө ® 


Self contained desk top computers that 
can be usad as stand alone systems or as 
distributed processing systems with a Win- 
chester hard disk. 64K Quad Density avail- 
&ble with or without hard disk, Comes with 
CP/M” 2.2 or TeleVideo multi-user operating 
system. 


TVI-802, 64K (2) 54" "DSDD Drives. 
TVI-B02H,64K, (1) 54 "DSDD Drive 
Er 10 Meg. Нага Disk ...,...., 4995 
TV1-806, 6 user w/9.6Meg. hard disk..... 6099 
TV1-816,16 user system w/23 Mag. 
hard disk & tape back up. ..... 
TVI-800, 2-80 Work Station............ 1439 
Add 16 work stations to a TeleVideo sixteen 
user system for an average cost of $2729/user, 
23 Mag. of hard disk storage and a tape back up. 


.... 52869 


e Have It ! . . Computers, Disk 


SYSTEMS GROUP 


Systems Group,a division of Measurement 
Systems Controls, long known far high quality 
memory boards has inIroduced a line of 5100 
computer systems. Ther implementation of 
СРЕМ" is truly unique. МР/М" and OASIS’ 
operating systems are available. In addition to 
the system we have adverlised.System Group 
offers units with built in Winchester hard disks. 

The system comes with 64K of RAM and a 
DMA floppy disk controller board, as well as, 
two В” disk drives. Serial and Parallel ports are 
provided, 


Model 2812, w/DB,SS B''Drives а did $3999 


Model 2814, w/ 00,058 Drives ....... 4699 
Model 2819, w1DD,DSB"& 10Meg. H.O. .. 7420 
NorthStar ADVANTAGE 


The ADVANTAGE is an integrated desk 
top computer w/12"bit mapped graphics or 
character display, 64K, 2 quad drives, also 
comes with 5 Meg. Winchester hard disk. 
The ADVANTAGE is upgradable to 16 bits 
and can be networked. 


ADVANTAGE....... РР veces PIS 
ADVANTAGE w/5 Meg. Hard Disk. .... 4249 
Graphics СРІМ?.,.................... 125 
Graphics DOS/Basic....... “ҮҮТ none 125 
NorthStar HORIZON 
HORIZON 20-64K (6-1001............ $3059 
HORIZON 20, w/5 Meg. Hard Disk..... 4249 
HORIZON IQ, w/18 Meg Hard Disk..... 6799 
ОРМОЁ ааа mun .. 125 
MORROW DECISION ONE 


The DECISION ONE is a desk top computer 
with 64K static RAM, DMA floppy disk con 
troller, 5'Aor § drives and сап be expandable 
to a multi-user system. Included is CP/M* 2.2, 
MicroSoft Basic 80 and WordStar. 


DECISION, w/2,5%"'DS,DD drives .... $2969 
DECISION, w/1, 5 4 "05,00 drive Et 
5 Meg. hard disk drive. , ... . 4499 


(Call for prices on 10 & 16 Mag. hard disks) 
OECISION, w/2, В” 55,00 drives...... $3735 
DECISION, w/1, 8" SS,OO drive & 
10 Meg. hard disk ......... 5859 

(Сай for prices an 05,00 8"t& 20 Meg. H.D.) 
Mew! Micro Decision, 5'&"SD, DD Drive, 

Terminal, £r Software" ........ Only $1496 
Micro Decision, (2) 5%'' SD, DD Drives, 

Terminal & Softwara*......... Oniy $1796 

*Softwara includes; CP/M* WordStar, Basic-BO, 
Ввгіс, Spelling Checkers, & Electronic Spreadsheet. 


The Oldest Leading Supplier of Microprocessors. 


TeleVideo 


SS Sa, 


25C 
Protected helds, optional 2nd page ol mem 
ory visual alinibutes, tht swivel screen (non- 


glare P31 greenj, 25i status ‘user line, UME 
ol day, can emulate 912 920, RS232C printer 
port, 5 Baud to 19.2KB , 8:10 character reso- 
шип switchable character sets, funcion keys 
self test 


SES... eere — Mm ОРГ. $595 
FOC scare ves bot9t by ® Hire? +# 595 
912C полая аңға о зз» кз hon ee eaay .. 739 


Esprit і 
ne Ьа odia dn 


Espritli... * 4.» dh Seton nts 

oo rtm 

1500 *т з 98949 P3 FR ++» к ала ая о по ш цәж«-авнтезчааенав + 4 449 

г MEIST n 

| -————————— 

Exec. Basic 20....................... 

Exac. Basic 30 ...................... 

SOROC 

SOROC IQ-130...... —  — $595 
TI көзі Terminals 

940, Basic . : — ‚ $1599 

940, Package. . — "— — . 2079 


stems, Terminals, Printer: 


LEAR SIEGLER 
ADM22....... — P аа. 9595 
чүзү е, 1b T 535 
ADM 5A........... ти ou uua 579 

data 
Systems 
2-19 Video Terminal 
Green 
Phosphorous 
Screen, 
Now Only 


$729 


(Terminal 
2: WITH 
m Auto-Dial 
Modem) $595 


OKIDATA 


Microline 80, Parallel........ "rm T 
Microline 82А Serial & Parallel.......... 479 
Tractor Орбоп,80882А............... 50 
Microline 83A, Serial Er Parallel ......... 
Місгойпе 84, Parallel ...... — T 

Microline 84, Serial....... C— ттер 1249 
Okigraph 82A......... M — ,. 85 


DIAB us 
630 RO . 


630 R155,!Al purpose interfacel......... 2... 1998 
630 К5Н................. ӨТТІ 2-... 2825 


QUME 


Qume 9/45, Full Panal .............. 


CENTRONICS 


737-3, К5232С ....... АРИ" New Low!..5389 
730-1, Parallel,........ 2. Mew Low!.$349 
704-9, 150 CPS (RS 232С)...... T 1595 
704-11, 150 CPS Parallel,....... ssa... 1695 
1226 120 CPS Parallel,...... ae mei 949 


. 92049 


ПЕТНО АБ GPSS о оа EE $1699 
3530 RO, 35 CPS IComronics Interface)... . . .. 1859 
7710 RO, (RS232C) 55 СР6.......... .. 2398 
7720 КӨН (RS232C) 55CPS .,..... ..... 2898 
7730 RO, 55CPS DAN TIT 2395 


NM 
e. 


IDS 


INTEGRAL DATA SY 


МІСПОРНІ5М....................... 

PRISM 80, Basic...... Шетте 47--..... Сай 
PRISM 80, w/ocolor................. 1149 
PRISM 80, w/color............ 4-..... 1499 
PRISM 132, Ваѕіс.................... Call 
PRISM 132, м/о соіст................ 1469 
PRISM 132, уу/союғ.................. 1695 


Texas Instruments 


ТІ 810, Вавіс........... ТТТ 51349 
ТІ 810, УСО, ASC I Ful nm— M . 1599 
ТІ 810, Enhanced............ — ,.. 1950 
ТІ 810, VCO/Full Enhanced €—— EM 
ТІ 820, НОУ//ЛІС.,.................... 1645 
ТІ 820, RO w/comp. print, DFC......... 1795 
ТІ 745, Portable Тегтіпа!.............. 1399 
EPSON 
MRA o: — — — $489 
МХ-ӨӨОЕТ....................... i di 589 
MX-100FT............ —S СҮГҮ 789 
RS232, w/4K ВиНег................... 135 
C.ITOH 
ProWriter 8510, Parallel. . a . $549 
ProWriter 8510 ACD, Parallel в Serial. ... 649 
ProWriter 1550, Parallel. ..... — 2... 789 
ProWriter 1550, бегігі................ . 845 
F-10, Parallel or Serial................. 1599 
Daisy Wheel Tractor, For Ғ-10.......... 275 
ANADEX 
ОР-9000А!/01А...................... $1449 
ОР-950ОАДИ/ОЛА....................... 1449 
DP-9B20A............ T——M ee 1569 


MiniMicroMart,inc. 


943 W. Genesee St. 
P.O. Box 2991B 
Syracuse, New York 13220 
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(315) 422-4467 4%. 


TWX 710-542-0431 


All prices F.O G shipping point, subject іс 
changes. All offars subject to withdraw! with- 
Out notice Advertised preas reflect а 2% 
cash discount (orders prepaid prar їс ship 
ment). C.0.G 's b Crodit Cards, 2% hegher 


.s smaller than the initial list of 
.tions because some choices are 
assumed to have specific values and 
other information in the first list was 
for explanation only. The order of in- 
put is relatively unimportant and the 
sections separated by commas can be 
reordered; only “draw a graph” and 
“execute” cannot be moved. 

This initial format should be used 
to determine the keywords in the 
language and their hierarchy. For ex- 
ample, "size" may apply to the tic 
size, the axis numerical values, and 
various labels. The hierarchy is 
necessary to determine which size is 
being specified. Keywords should 
also be selected on the basis of spell- 
ing; significant letters will be 
capitalized. This allows similar words 
to be distinguished from one another. 
It also helps eliminate spelling errors 
in long words. Four letters is my 
preference, but programming needs 
may dictate more or less. À space 


may be included after the word to 
distinguish between similar words 
such as "are" and "area." Significant 
spaces are shown by an underscore. 
The previous example of an input 
may now be written as: 


DRAW an XY graph with X . 
FROM O TO. 4, Y. axis 
LOGarithmic, Y FROM 1TO . 
100, X TICS MAJOr are 4 
SIZE — .25, FRAMe the graph, 
TITLe ‘Contour Plot’, EXECute 


The capitalized portions are signifi- 
cant as keywords. Also, a number of 
filler words (shawn in lowercase) 
must be allowed for by the program- 
mer, 

The programmer developing this 
new language uses a number of ex- 
amples like the one given above to 
construct a tree structure of all the 
keywords that will be used as a guide 
in doing the actual programming. 


The tree structure for drawing the xy 
axes is given in listing 1. Later, the 
programmer will also write a help 
routine (which contains the words of 
the language, their definitions, and 
proper usage) for each major section 
of the program. This help routine is 
stored on a disk and can be called 
from within the program for assis- 
tance as it is needed. Since the portion 
of the program used to draw the axes 
is a major section, it has its own help 
routine (shown in listing 2). This is an 
actual part of a graphics module. 
The language used to solve a prob- 
lem is built up from several sections. 
For example, a modeling package 
might be built up using a differential 
equation section, an integration sec- 
tion, a regression section, and the 
graphics section given above. In this 
manner, a "modeling language" 
would be built up. Similarly, other 
languages can be developed for other 
problems, such as structural design in 


Listing 1: Tree structure of the keywords used in drawing the graph shown in figure І This is used as a guide in developing a par- 


ticular modeling language. 
DRAW XY (CONT|nue) "194,6 11) 
ч пн" Л» (2? 
a тор 42,1 
TL TMERn TIS гү 
LOG LEPT 
Y FENTO T 
LINES FTT Ht 
non ретп 5 
GRID LENG $F. 
FRAMC "metringi^,"ntring2^,.... 
Lat LRGEnd 
x (flapat) POSTtion k.d dia 
Y {Flages} NOFPER 
LOG BORNERLear 
LnLTMES S17E 10.0 
WIDTH 6а, 
TICS нЕТӨҺЕ 86.3 
STZE FH. JUST FY 
арлға 314.5 тар 
MATDr $4 үрреісз1 rENTerf 
MINOr t! AOTT om 
VALUES Lepr 
атут 44,4 HORTazontal CEHTer 
PHRPendicutar патер 
PARA 1 +1 chotcel “бегілі, choice? "string2,.... 
ЕГ Үш! 444 етте 
ppow 49.8 TO 54.5 SMAre 
POST Ef ТЕЕ” #6.8 PICHT 98,8 TRTAnn!r 
PORT tion “OP 46.8 BT"nom 84,4 STAR 
MAPCIN LEFT (0,8 FIGHT 84,8% NrARAnd 
MAnCén prom (4.8 "OP 45.3 
LABF' (TPE: 
SIE $1.1 Қамы 
ME ғұ nas! 
ЕРТ {or TOP) Lowe: план 
CENTer no ASD 


ет {ге BOTTOM} 
BOSTtion 45.4 
ORIERntation 
чере cal 
mnnTreontza' 
требни Sale 
"etring!*, “necing?* 
PACEST?R "8.468 13.14 
"RID 
FRA’? 
ығ 
MASTmum [ARF] (LETHE) AR 
TT EAT 
EYE tre 
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por mv* PAST 

ore рот PT NASP 

nor („бб PASH 

NO” (МҰҒ toe NASA 

пт" MOT ny" LOVE DARP 
TASTY LONG DASH 

ТКУ" DASE LONG DASH 

peor" n PASH ТОНГ DASH 
ТӨ" Му” op" PASH rOWC PASM 


Circle 29 on Inquiry card. oo, 


COMPATIBLE 
COLOPR-!I = а 5 


а ж и ш чш, 
Шш ТТ ы m 4 ж e x ги 
we €" т ғ” 2 2 = 


ص 


EH - E E" 4 


popular choice 
for popular computers 
... at a popular price. 


| The Со!ог-! Monitor is designed to perform superbly Ш Quality 260(H) x 300(V) line resolution. 
with your Apple ll, Atari or VIC Commodore personal 


computer and others. Highly styled cabinet. It accepts W Built-in speaker and audio amplifier. 


a composite video signal to produce vivid, richly col- Ш Front mounted controls for easy adjustment. 

ored graphic and sharp text displays. Very reasonably | - 

priced, the Color-l is а giant step above home TV sets Ш interface cables available for Atari and 

and other monitors. VIC Commodore computers. | 
Just write, or call to receive complete specifications B FCC/UL approved. 


on the Amdek Color-| Monitor. 
2201 Lively Blvd. е Elk Grove Village, IL 60007 ZIMDEK 
(312) 364-1180 TLX: 25-4786 i فا‎ | 


Amdek . . . your guide to innovative computing! 


? 
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To automate your lab. f 


as 4 
-- “ы Tes жн ае к. 


Exciting new capabilities can blossom іп your lab—when 

you automate it with the DAIS! family of data acquisition 
peripherals for your Apple Computer. 

DAISI interfaces, from Interactive Structures, turn your econom- 
ical Apple into a personal electronic lab assistant. DAISI prod- 
ucts are designed to read instruments and sensors, control 
temperature and pressure . . . with reliability and precision. 
Here's a rundown on some DAISI interfaces 

AI43, 12-Bit Analog Input System— $550 

в 16 input channels в 20 microseconds conversion time. 

А102, 8-Bit Analog Input System—$299 

в 16 input channels а 70 microseconds conversion time. 
AOD3, 8-Bit Analog Output System—$195-5437 


a up to 8 independent channels а range and offset adjustable. 


DIOY, Digital Interface with Timers—$330 

a timing and interrupt capability = direct connection to BCD 
digits, switches, relays. 

Don't settle for garden variety equipment for ed laboratory 
applications, Get the best—at a great price. Pick a DAISII 


> | Call us for the DAISI dealer near you. 


All DAIS! interfaces come 
: | complete with cable, in- 
tructi | disketi а 
146 Montgomery Ave. 
Bala Cynwyd, PA 19004 


(215) 667-1713 


Circle 243 on inquiry card. 


civil engineering, reaction kinetics in 
chemical engineering, or simple coor- 
dinate geometry for high school 
mathematics. 

A POL programming system 
should: 


ebe able to break an input line into 
words, variable names, numbers, 
special characters, and strings 

әре able to match word or variable 
names 

ebe able to extract numbers, deter- 
mine permitted range, and return 
proper values 

® be able to extract strings intact 
eallow line continuations for long in- 
put sequences 

ebe able to read stored input se- 
quences from a file 

ebe as automatic at run-time as 
possible 

eallow changing of special control 
characters 

eallow comments (not processed for 
keywords) 

eallow paging and switching of pro- 
gram sections 

ealow for input of numbers or 
strings at run-time to keyword se- 
quences stored on disk files 

eallow for output to the terminal 
sallow graphical coordinates ог real 
values to be input from the plotter 
eallow automatic skipping of com- 
mon filler words or characters 


These capabilities should be part of 
any package that claims to have POL 
input. However, all that has been 
presented so far is just another— 
though fancier—way to input data 
and control information. Problem 
Oriented Language opens a door to 
far more than this. 


Why Have POL Input? 

The use of technical programs with 
microcomputers is very underde- 
veloped. Currently, three areas are 
being developed. First, much work is 
being done with graphics, especially 
for the display of equations and data, 
and for statistical operations on that 
data. However, it is not easy to take 
these programs past what they are in- 
tended to do, and the input to these 
programs is either painfully slow or 

Text continued on page 328 


A day in the life of a Lanier EZ-T work processor. 


First, the Е?-1 the 


Checks for spelling errors Retrieves current sales trends 
8:30 Johnson р „Ш sure 9:45 with EZ-Spell™ Catches 10:15 trom the computer. Then Е2-1 
easier thin my uld electric. ances in DUCES. forecasts um trends? 


| | 2:45 Computes figures easily. 
Automatically organizes I didn't have io use my calculator once. 
Sorts through thousands 1 :3 report into a special 
11 :00 of records with Data format. Designed it 
Manager." Sélects myself with just a few 
exactly what | asked for. key strokes. 


U s I һ: Prints out report іп less Stores everything on disc 
4:00 seed report with 4:45 than 30 мый 5 :00 for for casy updating Good 
EZ-Task™ All Ido is type Every one letter- 1. See you 
in this month 5 figures. tomorrow. 


91982 Lanier Business Products. Inc. 


Word processors basically type. Our work processor ГЕР GOMA kee шы 1 
егт" » rie " nde WM Mail to: Lanier Business Products, 
does a whole days work. From start to finish. It even | 1200 Chantilly Deve NE. Atlanta, GA 30324 : 
functions as a small business computer to handle | | 
inventory control, receivables and payables. | Name 3E | 
See what your day could be like with Lanier's EZ-1 | Б _ Ат | 
work processor. j а | 
Send us this coupon or call for an EZ-I trial in | Firm | 
your own office. (800) 241-1706 except in Alaska and | хт 2 | 
Hawaii. Їп Georgia call collect (404) 321-1244. | | = | 
| . | | Cry State Zip | 
“Еу 15 CP/M* compatible operating system provides uccess to a library of Пе Rd басай к 
software packages. CP/MY? is a registered trademark of Digital Research, Inc. fi. ee КЕ күс K2 | 
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ATARI 


Special 800 System 
800 w/ 48K, recorder, Pac Man or 


IBM CP/M IBM 


Star Raiders, joysticks . . Call Ashton-Tate all SorcimSupercalc $225 522 
> » WordStar Call innovative 
E cat oco р эйр 
400 w/16K. 2 joysticks, Pac-Man S333 pellStar ға asic 
-- Visi-Calc 5195 Microsoft Basic 80 5265 МА 
O(48K).. 2.2... 2... asywriter ordsStar, MailMerge, 
~~ hla Bana | Speliguard 5225 $225 Сіре!сіш 5449 5449 
810 Disk Drive S440 PLEASE ADD $5 PER SOFTWARE ORDER FOR SHIPPINC 
850 Interface 
410 Recorder d 
880 Modam Apple look alike, Lobo 1st Drive, 
16K Memory Zenith Green Screen Monitor, Visicalc 
32K Memory 
PRINTERS VIDEO TERMINALS 
COMMODORE Anadex Call ADDS 
S. ‚5180 Anacom . Call Viewpoint $490 
бОайһасаввене................. 560 C. Itoh Televideo 
Single disk drive............. $320 F-10— Parallel $1375 910. . $570 
16K Memory................ $95 F-10—Serial. $1375 910 Plus, . $570 
55CPS —Series Call 920.. 5735 
Ті 99/4A HOME COMPUTER LEM Parallel... — ....,, $425 925. ас 
Т Р mrex 950. " 
10" Color monitor. ........ $355 CR-1-5. S800 талар 
Disk сопітойег........... .. 5220 
. CR-1-P $775 7-19. 5680 
Disk drive, ..... .... 5375 
32K Метогу.. | ‚5290 бм P 21-1 5550 
Expansion box. ..... 5185 па nn 51175 COMPUTERS 
Expansion box disk controller. 5185 бан Altos 
Expansion box disk drive... .. $290 c3 — akî 51100 ACS 8000-15 53742 
Expansion box 32K memory .$220 W0/ Tractors Series 15D $2125 
630 RO wo/Tractors $2050 —— и 2 
DISK DRIVES vir Aa Loi iur $2435 Series 5-5D. . 54240 
Lobo sapo "ЕС -— гл 52350 
Apple 1st Drive. 4 | 
Apple 2nd Drive 5350 gy Mp 8001 S730 
Percom 3550 . 51935 polls 5470 
Atari D/D Drive $650 i 8031. 5730 
| 7710. 52220 
MONITORS 7720 52590 Northstar 
Zenith Okidata 4 Advantage.. $2800 
12“ Green Screen. . .§145 Microline 80 . . $305 Advantage w/ SMB + 
Amdek | g44, Microline 82-A $399 a 
ideo | істей = 
Color ! $310 eee + A Call MBC-1000 wi WordStar, CalcStar, 
ee e A; Call Smith-Corona MBC- 2000 52460 
МЕС EPA. aa. ..$6590 Televideo Systems 
JB 1201 3155 Star Micronics TS-802 $2600 
JB 1260 $115 DP-8480S.. $300 END $4450 
MODEMS DP-8480P .... $295 HOUSTON INSTRUMENTS 
Hayes Smartmodem. .......... $215 Tally Hi-Plot 
Novation 1805/1802 $1490 DMP-2 $825 
ÖN MEE 5140 1605/1602. . $1325 DMP-7/8 52025 
D-CAT $155 MT 160. ... $625 DISKETTS 
Signalman MT 180... .. Call Maxell 
eee М $85 Texas Instruments 5%" 0. Sector (100) 
810 Basic 


Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer s warranty 


Please add $8.00 per order for shipping. Prices 8 availability subject lo change without notice 
Send cashier 5 check oc money order all other checks will delay shipping two weeks 


2222 E. Indian School Hd. « Phoenix, Arizona 85016 
Order Line: 1-800-528-1054 Other Information: 602-954-6109 


Order Line Hours: Mon.-Fri. 10-5 MST Saturday 9-1 MST 


Listing 2: Output from the HELP routine. These explanations of the various commands 
сап be called by the user as needed, 


DRAW plots the axia for Ehe graph. The Format is : 


ПРА! XY CONTI nue ОРТТОН,ОРТТОМ..... 
POLAÀr 
CAPTesian 


Where XY implies the XY coordinate syxtem 
POLar implies a polar coordinate system, and 
CARTesian implies a Cartesian coordinate system. 


If CONTÍnue 15 not used, 871 parameters are reset to their Pefault values, 
Do not use CONTinue the First time DHAW or REDRaw is used, or an error will 
result, Use REDRaw if the parameters arc to be preserved but the pen position 
ія to be reset for г new graph. 


The following words are n'wavm skipped over nt any place in the tine; 
A 
АМ 
TRE 
POR 
AND 
ECUAT. 
EQUALS 
18 
ARE 
ОЕ 
GRAPH 
Соттве(,) and equivalence віага (») are also skipped, 


The following ontione are available for DPTIC; 
PAGERTZE 00.8 88.4 


The First 
Default 


Erterr the size of the page (іп ineher) for the plotter. 
number |Б the width, and the seconó number is the height. 
For the Diablo printer is 8.5 and 11. 
MAXImum (LABE!] (ІТНЕн) 33 
Sets the maximun member ОҒ liner (4 tr Anfaute) for each n? “Iba, 
БОП Еп, X LASET, Y LABAT, ст КЕПТЕР, Ale compiti bo е оТ 
deletes all labels an? regets ali labe] parameters ко cefau'ct values, 
If it ls илей, use it before any 1аһе7 удінев or strings are entere, 


4 LINES draws vertical lines From the major tice on the М aris 

Y LINES draws horizontal Vines From the maior tica on the Y agis 
GRIP draws both horfzgental and vertical liasse from the mator tice 
Hn X LIHEF dene rnt Araw the vertical "iner 

NO ¥ LINE” čper not draw the Herlgental nar 

v^ [TYE tae xc cnr) Ames nn Prat gitar yerticnt 


a Horizontal tines 


Befault іс NO („ТМ 


X LOM neker the X agxis Злате Есе 
Y Lor makes Fhe Y axir Ingaritbmic 
LOG makes horh axes ?ngar!thmic 

ХО X LOG makes kke X әхіғ linear 
ЧО Y LOG maker the Y axir linear 
HO баб makes heth axce tinear 


Default ір NO LOC 


PRAMe fut a frame (бар end right! around the grap) 
KO FRA“r ford ant put the frome around the дгарһ 


Default ir HO FRAVe 


X TIPS РАРАМҒтТРП 
Y ТІГЕ PARAF TES 
where PAPAY PTS? car he: 


6175 91.4 
t. a upr the (елдей af the magne tiep іп іпстег (pipar rice seo 
half a^ lona. Twefau!lt іп 251. "ach axis Ir met -cropra*tn' v, 


SPACO OFF 
BE, giver the Jonath hetween marine 
Hot !imp'nmentne?)À nn Otahb tn паныи?г-, 


tics Fe ітгбее- 


HAIN- иа 
tè gives the number oF intervals alena the given axte fnr maip’ 
кісе [neFan't ix 1%. MAINS ін avtnmeticaliy nek Fnr 
Toqarithmic axer, 


Listing 2 continued on page 324 


Circle 193 on inquiry card. 


CHOOSE... 


An Apple Desk 


A compact Bi-Level desk ideal for ihe Apple com- 
puter syslem. This 42” x 29%” desk comes with a 
shelf lo hold iwo Apple disk drives. The top shelf for 
your TY or monitor and manuals can also have an 
optional paper slot із accomodate a printer. It is 
shown here with the optional Corvis shelf which will 
hold one Carvis disk drive. The Corvis shelf is avail- 
able on the 52" x 29%" version of the Apple desk. 


A Universal Micro Desk 


The Universal Macro desk accommodates the 5-100 
type microcomputers. The desk is available in four 
sizes: 17.75 inch, 19.D6 inch, and 20.75 inch wide 
openings with 24 inch front-to-rear mounting space. 
The fourth size is a 20.75 inch wide opening with a 
26.50 inch front-to-rear mounting space. 


A Mini Rack 


Mini racks and mini micro racks have standard vent- 
ing, cable cut outs and adjustable RETMA rails. 
Choose a stand alane bay or a 48°’, 507, or 72° desk 
model in a variety of colors and wood tones. А 
custom rack is available for the Сготетсо. 


A Printer Stand 


The Universal printer stand fils the: 


Diablo 1600's & 2300's 
Т.І. 810 & 820 

ОКніма Slimline 
Anadex 9500" 


Centronics 7005 
Dec LA 34 

МЕС Spinwriter 
Lear Siegler 3005 


Delivery in days on most styles in stock. Dealers 
inquiries invited. 


ELECTRONAC SYSTEMS 
FURNITURE 

COMPANY 

17129 S. Kingsview Avenue 


Carson, California 90746 
Telephone: (213)538-9601 
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Circle 493 on inquiry card. 


SUPE3BRAIN II 


" BREAK THROUGH 


Intertec Data Systems’ new 
SuperBrain |} has all the features 
of the formar SuperBrain, plus: 


е Below-tha-line descenders and 
reverse video 


® Faster, enhanced disk operating 
system 


е Battery operated real-time clock 
е Microsoft Basic at no extra charge 


| SUPERBRAIN Il dr... . $1,875 
350K Disk-64K RAM 


SUPERBRAIN IE QD. . . $2,250 
100K Disk—64 K НАМ 
$2,640 


SUPERBRAIN П SD... 
1.5 MB Disk 64 К RAM 


— Hard Disk Systems — 


intertec LOMB. .... 45%. 
Corvus 5 М А 
Carvus МЕ = m m" а 43 » = À à 
Corvus 20 ME = = = ow аз жә. 


— Printers — 


Anadex DP-9501A (150 cps 
Anadex OP-9620A (200 cps 
Anadex WP-6000 (180/330 CDs) 
Comrex CR-1-C (1? cps Daisy 
Comrex CR-1-5 (17 cps Daisy) 
Daisy writer- 14 (17 ср Daisy) 
Epson MX80 FT xf/Graftrax. . 
00 FT w/Graftrax. 
NEC 8023 A Matrix 5 cps}. 
R5232} os cps}. 
35 "ri IBM РС. 
2) 2 L ni 


EE 


De Lat RAK? 
wes 


a LI LI = 
4 um Gn 

ы ыл os 
DOD 


= к 


sn 


^os Aw o ۷ Дь fmi > > іі 4 Гімефе 
=. 


ь = = 


£n a E Pa ы чы) зы фа» lad‏ جد 


үе. 
ы h3 МӘ. ығыр ung BO ЕТА ДЬ буа Ыз SO LPS az ыз ы EP ER Er 
£n єз up Ыл ЕЙ ёл ununi чы Чал К ы ЫЛЫШЫ чы ш ыз ЫЗ Ыш ыз 


Wwinw 


ЖЕК” 
- 
— Nie 


Mom 

eon 

һә Sr 
AL 
LI 
% 
т 
a 

a Уу + » " os ^" 


ta 
"P 
is 
= 
Ema 
dim 
o 
c 
= 
0 
pa 
et 
T 
т 
ы" 
D 
à 
| 
ı =r 
5 
Енис 
t 

t 

TA бы тыз D 


Okidata MLB t 
Sinith-CoaronaT 


Star 8480 TS (80 cps-Serial). . . 
TI 810-Full Package  ,...... 


Call for Similar Discounts on 
Other Micro Lines & Printers 


am = | мз 
ғ 
9 
Ms 
жешеі 
+ 
+ 


AT TE 


"4 


| QO өті. 


90 Day Money Back Guarantee" 
120 Day Extended Warranty" " 
72 Hour Burn іп 


Ordering Information: Money Orders, 
cashier checks or bank wires welcome. 
Parsonal or company checks, allow 15 
or to clear Surface freight standard 

.O.B. origin, Include your telephone 
number Mo COD's, please. Prices are 
subject to change without notice. 
Hours are 9 to 5 CST. 


--Frae hardware-software catalog.— 
Call or Write 


(214) 931-9069 


Wr Star Mic RO 


16990 Dallas Parkway «Sune 151 
Dallas, Texas 75248 
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Listing 2 continued. 


paucae ad 
§6 gives Ehe numher of intervals between mador tiecsipefant fa t) 
MIHO? іс autcmetically set for 'Ogarithmic ахтт, 


VA' Un 7 ЗАРА 
an f^ e "uper | po rha kig әртуе aleam nac" and 
“Қәте PADAURTER сар ae; 


RIRE tad 
£$,3 ir the size of the lettere in inghen (ғат " Ine te tine 
(Defau!t ir ,28) (кеп 56th asna at the came tine} 


PROP titer 

rete rhe purines parpap icutdar n the aye 
PAPA 6? 

rete thre nueherr poralle! to Fhe agir 


{jr ^*^^ Feros! gare} 


VEC Tro] gë 
Ve SREP the тыттғғ ср &üÉcecimal! расе іг the nun5err a'ora 
non-'oyarbkhmic sxer retr both axes ar the same cime--Pefoutt ie 3) 


X PRON РВ. TO £1.94 


determines the minimum ond maximum values respectively ator the 
Btated ауір. Thean will bc modified ta selecte? values unese "Irs 
far УТБ) MAING Іп врәсіГіей, 


4 PORTtion ТЕРТ 44,8 RYGH" 28,8 
Y POSICIO ТОР 93,8% BO om £9.18 


Bere the clirtance in inches from the гис cf the рап” ta the 
rerpective side of a Framer graphical area. "hir соғтапс car “с 
илей to pesition muttipte graphs on thr same page. 


X MARGIN CEPT ff, DICIT 64,4 
Y "ARCin Brom Жа TOR 62,9 


өсте the amount of clear amace(nn abete nr питера) ir fects дөрү 4 
the сбағт of the рәсеійегдиік it 1 tech оп all fnur sffe=i, “hi- 
comaire can he seed ұп рот tien ru1tlp'r стери ge the sare pagr, 


У Age" 
Y LABE! 


i errn the әрі(гре uniter pach enteqnry aret 


SINE pala 


Моететтіпер sian іп (inches (rri ‘ine te 1inaidpfauit is .25 on 
varh састао" ур, "Re petua? nibhr af the гүбіссі can bal Tatto” 
ір abcue „TI BF the пут t£. entered, 


WS” кы Ерте, PON} 
күте 
RICE (me Pe rim) 


Пе“ mfp thn pe + - ps 
e trig ef g ute | 


emr т 
tr et Powe fa bad te 


tiyp “г «Қр -to'pga je 
[түге 


POS Ip om Fe. 


8,4 ig a Creat: trop 0,0 re t. імЙіслгріға rhe рзд, 

lii тісте” the n rien ігбісдінг alem tha ifr from Smart" 
{пр} tn сіаҚқҒіғ- bates),  DeCaubt fe һ.сінкісы pill corres Ph 
Mabe! ҮС Me ij do сртот, 


АШ rar An М 1 
ORT zontal 


Oeterminer whether letters are vertical ar horizontal. 
if VEHTÍCa! for XAXT* and HORTzontal for YA¥Ss. 


nefoult 


LERGth 81.1 


189.4 i5 а mmber([betwren 1 anf 1010000 to expand the 
Yenqth of a labe!|hefau'!t ік 1.0). 2.0 meann the !ahe! аррелст 
twice as long аз normal. 


"skringl","ntring2^,.... 
the strings contain the actual labels. The latest set а” 
consecutive strings ace the ones foc that label, По not insert 
any other command words between the strings Гос a specific 
label. 
CLEAR 


resets all parameters to default vatucs, clears screen, of expects 
o new sheet of paper to be inserted. 


EXECUTE 
ім 
causes the axes to be cawn using the current parameters, 
+ 


Listing 2 continued on page 320 


Call toll-free for great savings on Omnis 
complete line of 544” and 8" premium disks. 
Each is certified error-free at a minimum of 
twice the error threshold of your system. Each 
is rated for more than 12 million passes 
without disk-related errors or significant wear. 
And each is precision fabricated to exceed 

all ANSI specifications with such standard 
features as reinforced hub rings and Tyvec 
sleeves. Get same day shipment and an 
unconditional, no hassle money-back guarantee. 


ARCHIVE 


152 Boston Turnpike — Boston Turnpike 

_ Shrewsbury, MA 01545 
_ (800) 343-0314; In Mass: 
ч (617) 756-2960 


Get Omni quality 
for as little as $1.99... 


even if all you 


want is a 
10 pack. 


Call toll free -S 
(800) 343-0314 E 
In Mass: (617) 756-2960 | 


Call if you're not sure which disk is compatible with your 
system. Call for prices on 96 tpi and special formats. We offer an 
unconditional money-back warranty. We're here to help. 


Be sure to indicate system/drive name and model # at right. 


è Ф —— ШШ — Шш 
514" disks 8" disks 

Cost per Cost per Total Cl Check C] Master Card 

10 pack Quantity 10 pack Quantity Cost [cop Сува 
Single side/single density $19.90 $24.90 
Single side/double density — $23.90. . | $3190 ____ Card ё Exp 
Double side/single density ----  -_ $34.90 |. | 1 

System/drive made F 
Double side/double density $37.50 . 1. $37.50 „s 
Flip/ Floppy reversible $39.90 . |. &. $39.90 1. Мате 
Plastic library case $2.99 _ Á/ h3 $ 149 
(in lieu of soft storage box) Address 
Shipping and handling 
($2.00 first 10 pack, 404 additional lO packs. Continental U.S. anty.) 
5% sales tax (Mass only) 
Total Tel. 


Circle 389 on Inquiry card. 


Circle 437 on inquiry card. 


CP/M DATA ENTRY 
"RADAR" 


RADAR is a high speed data eniry system 
that will run on any CP/M system pro- 
viding a "3741" style key-to-disk en- 
vironment. RADAR is ideal for replacing 
KEYPUNCH machines and older, slower 
key-to-diak systema like the 3741's and 
42's. 


Features: 


Verify Mode 

Check Digit Processor 
Auto Dup/Manual Dup 
16 Accumulators 


Parameter Driven (No 
Programming) 


"Virtual" File Access 
Add or Delete Records 


Record Retrieval By Number 
Or Content 


Full Editing Capability 
Operator Prompts 


Extremely Fast (Written In 
Assembly Language) 


in addition to “heavy-duty” data entry, 
RADAR is also the ideal "tront-end" for 
many applications programs, providing 
aquisition and retrieval of keyed data with 
a degree of reliability simply noi possible 
with any other technique. RADAR can cut 
programming time by more than 30%, 
simpy because there is no longer any 
need to write the "input" portion of a pro» 
gram, just let RADAR handle ІН 


Write or call for free brochure. The 
RADAR manual is also available 
separately for $25.00. 


P.O. Box 3373A 
Birmingham, AL 35255 
Phone: 205-933-1659 
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Listing 2 continued: 


TITLe option,... (foc title at the top of the page} 
BUBTitle option,... (located immediately below the title section} 


where the optiona under each category are: 
SIZE l4. 


determines біге in inches from Yine to 1ine(detan't іс „25 оп 
each category). The actua? height of the typica! сао ка? Tetter 
is about .7 of the number entered, 


JUSTIFY LEFT 
CEHTer 
R1GHt 


determines the position indicator relative te the string in the 
category (defaut in Cenrer frr each category) 


POSTtion 19,4 


Et.8 is а freaction from 0.0 to 1.0 indicating the relative 
locatton af the position indicator along the top of the graph 
From left to right. Default ўя 0.5 (which will center the 
label if J3uSTify is CENTer). 


LENGth 44.1 


Н.Е is a number (between 1 and 'D)used to expand the 


'ength af a label (default is 1.01. 2.0 means the label appears 
twice as long ле normal. 


^atringl^,"string2^,.... 


the strings contain the actua? labels. The Jatest aet nf 
consecutive strings are the anes for that label. Па not insert 
any ether command words between the strings for a specific 
label, 


LEGEnd 
the options are: 
POSIt'on 00.05 14.0 


gives the position of the legend relative to the X axis and Y axis 
respectively. Values fram 0 to 1 keen the Jegend with the framed 
area of rhe graph. Values greater than 1 For one or both numbers 
will locate the legent immeftiately outaiñe the framed area at the 
tight or top respectively. Default ta 1,0 1.0, which wilt) place 
the legend at the upper right corner of the frame graph ағар, 


BORDER 
BORDEPLess 


determine whether there will be a frame around the legend. Default 
{в BORPFR. 


STAR НЫ.) 


gere the distance hetween tines in the !eqend, The actual height 
of the typical capital letter is about .7 of the number given. 


WintTh 15,4 


increases the width of the legend without increasing the letter 
Size. Values are mitkioles of rhe norma) width, 


HEICht (9.! 


increancs the height of the teqend hv increearinq арлеп hetween 
lines without increasing letter size. Values are multimes of 
the normal height., 


JTS? { Fy 
TOP 
VERY ical Ema 
BOTTOM 
LEFT 
HORTzontal ҒЕНТОТ 
Ж 21114 


gets the Jocatinn within the ігрдеп of the nosltión qiven 5v 
POSttion. Nefaute 15 VEP™tes?t CEN*"o*r, WHDhPT60ntald Creer. 
chgicel “stringl”, choice? "stcing2",..... 


where the choices may be line patterns and/or symbols [Tine 
patterns must be given first) 


POT DOT DASH 
DOT ГОТ DOT DASH 
LONG DASH 
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“The Inflation Fighter is Here” 
The * disi 


; “i 


454444414: 


Finally, а dynamic powerful, practical personal computer that в Schools, Groups and Companies can now purchase a quality 
fully Franklin Ace 1000 and Apple" Il compatible, yet, lower in computer at a down to earth price. At these prices, now 

price than the competition. Uses existing available software. The everyone can afford a powerful personal computer for work or 
"ORANGE *" is the pacesetter of the future, with a switchable play, add various peripherals and software to build a powerful 
110-220 volt power supply, upper and lower case with lower computer that can do everything the competition can, but for a 
tase locking key, enhanced audio and color functions, B slot lot less money. 

motherboard, game port, fully socketed I.C. board, a 3 ROM Ask your favorite dealer for the "ORANGE-*" today, if he doesn't 
operating system, 48K ram, fully expandible. have one in stock tell him to write or call his local distributor 
The "ORANGE +" will interface with peripherals that will work on now. 

both the Franklin ACE 1000 or the Apple" Il. Thousands of n " ic Ah ; 
existing software programs, hardware, games, peripherals and The even is fully Apple Il and Franklin ACE 1000 спре 
accessories will plug right into the New "ORANGE*" COMPUTER. The "ОВАМСЕ+” is fully warranteed for 90 days, with a 9 month 


extended warranty available for an additional $99.00. 
Watch for future exciting products from the manufacturers of 


Best of all is the Price. 


The "ОКАМСЕ+" could easily be sold for $1500.00, But no, the "ORANGE" COMPUTER 
inflation fighter retail price is onty $995.00, thats right, Only ae oua » 
$995.00. Selected Distributorships Available. Dealer Inquiries Invited. 


For further information, contact Collins International Trading Corporation, 16311 Ventura Blvd., Suite 500, Encino, California 91436. 


Franklin ACE is à trademark of Frankin Computer Corporation 


Apple is а registered tademark of Apple Computer Inc. 
Orange+ к а trademark ot Cofins International Trading Corporation 


Listing 2 continued: 


DOT LONG DASH 

DOT NOT LONG DASH 

DOT DOT DOT LONG DAST 

DASH LONG DASH 

DOT DASH LONG PASH 

DOT DOT DASH LONG DASH 

DOT DOT DOT DASH LONG DASH 


СІРСІе 
SQUATe 
TRTAngle 
DTAMond 
STAR 


Each time а new set of consecutive option “string” sequences is 
encountered, the entries аге reset to contain only the current 
entries. All entries must be consecutive and contain no other 


commands embedded in the sequence. 


Text continued from page 320 


does not allow complete control of 
the process. Compare the input of 
other published programs for 
graphics to that allowed by listing 3. 
ЈЕ is much easier to include graphics in 
a POL package (as will be demon- 
strated in part 3 of this series) than to 
make the traditional subroutine calls 
with, for example, FORTRAN. 

A second area of development is 
complete packages. Advertisements 
in microcomputer magazines show a 
number of technical program pack- 
ages, especially for statistics and civil 
engineering. These packages solve a 
certain type of problem quite well, 
but using portions of these programs 
for solving different types of prob- 
lems is difficult because most pack- 
ages are not modular (i.e., designed 
so that parts can easily be rearranged 
or used in different programs). 

A third area is the technical pro- 
gram packages of routines available 
for mainframe computers (e.g., IBM's 
Scientific Subroutines package that 
contains the source listings). How- 
ever, these packages are usually in 
FORTRAN, and the programs utiliz- 
ing these routines frequently strain 
the capacity of the current generation 
of microcomputers. The main-line 
programs written to incorporate these 
subroutines must also set numerous 
values required by the subroutines 
and handle all the input and output of 
the program. This places a heavy 
burden on the programmer. 

The POL system will provide a 
framework for designing modules 
that will: 


ebe easy to combine into large pro- 
grams 
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@reduce the load on the programmer 
writing the main-line program 

ebe more flexible in use by using 
Problem Oriented Language input 

e provide a large library of modules 
that can be used in many programs 
emake it easy to integrate plotter- 
independent graphics into the pro- 
gram 

ebe written in BASIC, the language 
generally used in microcomputers 
enot exceed the capacity of current- 
generation microcomputers, while 
providing capabilities normally 
found only in programs run on larger 
machines 


The POL system will make problem 
solving easier because it will en- 
courage the development of a large 
library of modules. The modules can 
then be used to quickly assemble a 
package to solve specific problems. 


What Is Available 

A number of program packages on 
the market have POL input, but 
many of these packages are not devel- 
opment systems; in other words, they 
do not allow additional programs or 
modules to be linked to the current 
set of programs in order to use the 
package to solve problems different 
from those originally envisioned. 

At the University of Kansas, two 
POL development systems are avail- 
able to me—POLO and GRIP. POLO 
(Problem Oriented Language Orga- 
nizer) was developed at the Univer- 
sity of Illinois and an application 
package—called POLO-FINITE—is 
used in the Department of Civil Engi- 
neering on structural-analysis prob- 
lems. POLO is oriented toward the 


MA: 


TX: 


WA: 


FFICE 


Los Angeles 
(213) 907-1803 
Orange Coun 
(714) 851-9462 
Sacramento 
[916] 966-8037 


San Francisco/Sunnyvale 


(408) 727-9552 


Washington 
|703) 356-6441 


Atlanta 
*(404) 952-0919 


Chicago 
(312) 882-8176 
(800) 323-5609 


Boston 
(617) 273-5955 
*(61 7) 229-2800 


Detroit 
(313) 525-8240 


Minneapolis 
*(612) 814-7199 


St. Louis 
(314) 434-4011 


New York 
(212) 687-7122 


Cleveland 
(216) 333-3725 


Pittsburgh 
(412) 261-0406 
Philadelphia 
(G09) 939-4762 


Dallas/Ft. Worth 
*(817] 261-5312 


Seattle 
(206) 455-4725 


*[ncludes OEM Sales 


Dysan Diskettes are also available 
from all ComputerLand Stores, 

Sears Business Systems Centers, and 
many independent computer outlets 


nationwide. 


For the location of the Dysan sales 
outlet nearest you, contact Dysan at: 


(408) 988-3472 
Toll Free: (800) 538-8133 


Telex: 171551 DYSAN SNTA 


TWX: 910-338-2144 


ГА Dysan. 


CORPORATION 


Circle 184 on inquiry card. 


If you said at least $186.50*, you're probably close. ы 


Confused? It’s simple. The minimum cost of a one-sided, single den- 
sity 8” diskette equals the purchase price plus the cost of the time e 
to fully load the data onto the disc”. The adjacent diagram tells the “ 

story. As you can see, the purchase price оѓ a diskette is a small 

fraction of the total cost of ownership. So why not pay a 

few cents more for the best diskette available? `~ 

That's where Dysan's quality comes in. Dysan disk- 
ettes and mini-diskettes are manufactured to 
the toughest quality standards in the industry. 
Every diskette is tested between the tracks 
as well as on the tracks to insure you 100% 
error-free recording over the entire disc 
surface. Dysan quality protects your 
investment of $186.50. 


You know how costly time and data 
losses сап be should your "bargain" 
diskette be faulty. Every penny you 
think you save on the purchase of 
magnetic media could cost you · 
dearly. Why take the risk when you 
can have Dysan ? 


/ 


Dysan 7 S 
ДА PORATION қ * 54.00 represents => * $182.50 represents the cost of data 
Dysan's suggested loading (approximately 22 hours at 
Our Media Is Our Message retail price for a one-sided, single 11,106 keystrokes/hour at a labor cost 
! density 8" diskette, packaged ten of $8.23/hour), based on 1981 Data 
5201 Patrick Henry Drive to a box. Minimum total cost of Entry Management Association 


Santa Clara, CA 95050 ownership — $186.50 .. (DEMA) National Averages. 


Fox & Geller's family of programs will double the value of your 
dBASE Il database management system. 


dBASE Il 


Plus 1: 


The dBASE Il Program Generator. 


Generate a customer database in 5 
minutes with QUICKCODE., the dBASE Il 
program generator. It's that simple. 

QUICKCODE writes concise programs 
to set up and maintain any type of 
database. Run them as i5, or customize 
them in seconds. You still have all the 
power of dBASE 11, and there is no 
programming required. All you have to 
do is draw your data entry form on the 
screen and you're in business. 

Whal about the programs themselves? 
There are programs to add, edit, delete 
and print records. And there are programs 
to print forms (up to 96 lines by 132 
columns for wide printers), print mailing 
labels, or transfer data to WordStar'"/ 
MailMerge'". Want more? How about 
programs to do three kinds of data 
validation, search for records using 
database keys, and generate customized 
menus? 

On top of all that, there are programs 
to work with portions of your database 
using your own selection criteria and 
there are four new data types which are 
not found in dBASE II itself. 

Absolutely the most powerful program 
generator you've ever seen. And the 
easiest to use. 


QUICKCODE: $295.00 


Lit eg Coneention Cents 
(аз ұғам буны 


Available From Your Local Dealer 


OBASE Ii rs a trademark of Ashton-Tale WordSta: ano MaliMerge 15 А regitiered atemah ol MicraPso tniemmatonal 
QUICKCODE dGRAPH 0ТЕ dSCAN aum GRAPH are tragematis tor Fos & Сапег 


Сігсіе 205 on inquiry card. 


QUICKCODE " 


Plus 2: 
dGRAPH " 


The dBASE 11 Graphics System 


Now you can combine database and 
graphics. With (GRAPH, by far the 
easiest lo use graphics package in 
exisience. Just press one key and you've 
got your graph. 

And what graphs! Sales by month. 
Expense budget by division. This year 
versus last year, And each one can be a 
pie chart. bar graph. or line graph. it's up 
to you. 

Advanced features make dGRAPH as 
powertul as it i$ easy. Features like 
autoGRAPH'", which will automatically 
load dBASE Il data, compute scales, draw 
grid lines. and label charts. Then there's 
automalic shading and overlay graphs. 
And more. 


aGRAPH brings your database to fife. 
dGRAPH draws graphs on Epson, 
Okidata, and a growing lis! of other 
popular printers, 


dGRAPH: $295.00 


Plus 3: 
dUTIL 


The dBASE II Utility Program 


dUTIL is Fox & Geller's utility program for 
dBASE Il. dUTIL decreases the running 
time of dBASE И command files. dUTIL 
combines your command files 
automatically to produce a faster running 
time. 

When using dBASE Il. you may often 
find yourself writing the same instructions 
over and over again. With dUTIL, you can 
put these instructions into a standard text 
file using your favorite text editor or word 
processor, and automatically use them in 
as many dBASE ІІ command files as you 
wish. 

When debugging а dBASE Il command 
file with dUTIL. you can have all your 
IF/END (Е and DO/ENDDO sequences 
automatically indented and aligned so thal 
they are readable. dUTIL will also 
highlight all dBASE Il reserved words by 
setting them to upper case. 


dUTIL: $99.00 


FOX& GELLER 


Fox & Geller, inc. 
PO. Box 1053 
Teaneck, NJ 07666 
201 837-0142 


manipulation of large amounts of 
data {a million items or more) and 
operates in a batch environment. 
GRIP (General Routines for Inter- 
active Processing), developed at the 
University of Kansas by Rick Hilst 
and Dr. Kenneth Bishop of the 
Department of Chemical and Petro- 
leum Engineering, is a set of routines 
for linking GRIP-compatible modules 
together and requires a minimum of 
program writing to do so, In chemical 
engineering, much work is on a trial- 
and-error basis that requires the flex- 
ibility of POL to reduce the amount 
of input on the successive attempts. 
Much of the output is best analyzed 
in the form of graphs. Therefore, 
graphic output of data is desirable 
rather than drawing results by hand. 
My own thesis involves the devel- 
opment of a process control simulator 
for the senior-level class on process 
control. This package will use GRIP 
routines for POL input and will assist 


System Required 
The minimum computer system 
recommended to run POL/PS is: 


1. CP/M operating system 

2. Microsoft BASIC-80 

3. At least 20K bytes of program- 
mable memory above BASIC 

4. Dual disks 

5. An appropriate plotier if graphics 
are used 


The recommended organization of 
POL/PS on disk is to place POL-80 
and the graphics routines (if used) on 
the “logged-in” drive (since different 
plotters require different CP/M con- 
figurations), The application modules 
and their main-line programs should 
be on the other drive so that applica- 
tions packages can be changed without 
starting over. Changing plotters can be 
done by connecting the new plotter, 
inserting a different CP/M disk (with a 
different graphics module), and start- 
ing again. All communications be- 
tween application and graphics 
modules will be done by means of a 
disk file whose format is independent 
of the plotter being used. 

This program was developed on a 


students in their work by avoiding 
much of the tedious transformation 
of large equations, Much of the out- 
put will be in the form of graphs. 
Some of the input will involve a 
graphic representation of the system 
being modeled (a block diagram). 


POL for Microcomputers 

POL packages or systems are often 
written in FORTRAN and are de- 
signed to run on large mainframe 
computers. Typical program pack- 
ages begin at 200,000 bytes when 
compiled, POLO program packages 
will have from 50,000 to 250,000 lines 
of FORTRAN code. This is obviously 
too large for today's microcomputers 
based on the Z80 and similar micro- 
computers. However, my goal is to 
allow the major portion (80 percent 
or more) of the capabilities of main- 
frame POL packages to be available 
on microcomputers, To do this, I use 


Vector Graphic System B (280) with 
two 300K-byte minidisks and а 
Diablo 1550 printer as a plotter. Most 
Diablo and Diablo-compatible printers 
gre capable of 60 horizontal and 48 
vertical spaces per inch in a graphics 
mode. (Check the specific model for its 
capability, The Diablo uses an 
"Escape-3" to turn on graphics and 
either a "Carriage Return" or 
"Escape-4" to turn off graphics. I sim- 
ply use "space", "linefeed", "bnck- 
space", ",", and "escage-linefeed" for 
up.) All the figures in this series were 
produced using this equipment. 

The disks should be of high capacity 
because there may be more space used 
by files associated with the module 
than is used by the actual program. 
HELP files, error message files, and 
graphics intermediate files can quickly 
consume space. 

Disk speed is also very important, A 
page transfer on the Micropolis 
minidisks takes about 30 seconds by 
the time all the variables and files are 
restored. Faster disks—8-inch floppies 
or Winchester hard disks—can reduce 
program running time where several 
pages are involved. 


a BASIC interpreter and a paging 
technique. 

A BASIC interpreter is required 
because: 


«Тһе program to be interpreted — 
especially the graphics portion—can 
be written to occupy less space than a 
compiled program. 

e The paging technique used requires 
dynamic allocation of memory. 
eThe paging technique in BASIC is 
much easier to master than trying to 
learn how to overlay in FORTRAN. 
eDynamic modification of the pro- 
gram is allowed (introduced in part 
2), which simplifies interactive pro- 
cessing of equations. 


Microsoft BASIC 5.0 was chosen 
for the following reasons: 


elt is written for many machines, 
making the system transportable, 
elts CHAIN includes MERGE, 
DELETE, and starting line options. 
eBoth random and sequential files 
are supported. 

eThe sequential records are of vari- 
able length and format. 

eMultiple logical records may be 
written in a sector, conserving disk 
space. 

eString variables are dynamically 
allocated and not preset in length, 
also conserving memory space. 

elt has a LINE INPUT command to 
treat a single line as a string. 


The POL Programming System 

I said earlier that the programs 
customarily run using POL are large. 
The graphics package is often in itself 
several times larger than the memory 
available on a microcomputer unless 
the size of the program is decreased 
by making it inflexible. The normal 
method of handling such large pro- 
grams is by overlays (on most large 
machines) or by paging (on virtual 
memory machines) The POL Pro- 
gramming System (POL/PS) pre- 
sented here is closer to the paging 
system because it changes only por- 
tions of the program at a time and is 
relatively easy to implement. Figure 2 
shows a diagram of this system. 

The block at the top is almost 
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Circle 131 on Inquiry card. 


WICAT 


68000 


WICAT 68000 based computers are 


unmatched іп price/performance and mature 
software. A wide variety of options allows you 
to flexibly configure the system to your needs. 


Concurrent's integral” database and 


menusystem relieve you of much of the work 


іп developing applications. 


Motorola 68000, SIZK memory. (EEE 796 
MULTIBUS * , МА Winchesiar, 63OKB 
floppy. terminal, keyboard. system soltware. 
choicg of Pascal, C. FORTRAN, COBOL. 
Assembler. Options: UNIX. graphics. 

IEEE 488 


бздеісеве іу ен 


PERQ teatures high-resolution incite, 
large memory, fast user-microprogramable 
stack processor with floating-point, high 
capacity disk, local Ethernet " and laser 
printers for engineers, scientists and 
researchers. 


PERQ 


ret ge вау ња Қабат; " the А-а 
aboralo 
Шы apy ce a кке Ft dem Corporation 
Elhermnet із а rademark ol Xerox 
РЕНО is a trademark of Three Fryers Computer Corporation 


For details, please write or call 


(513)-281-1270 
“Concu rrent Carpprabon 
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1870 Madison Road Стампа: Ohio 45206 


Six Users 
$12,850 


PO 


NUMRANAL 


Figure 2: A diagram of the POL system 


modules. 


always in the computer's memory 
and consists of standard subroutines 
that control the paging of the pro- 
gram and handle the POL input. The 
next level down represents major ap- 
plication packages. Examples of these 
are a numerical-analysis package 
(NUMRANAL) and an economics 
package (ECONANAL). Each of 
these consists of a main program. The 
first four characters of the name form 
a common prefix for all programs in 
this application package (e.g., NUMR 
for numerical analysis, or ECON for 
economics analysis) At the third 
level are branches representing the 
modular subprograms (within each 
package) that handle the computa- 
tions and actually make the decisions. 
Each of these programs may have 
several pages, which are usually 
called on sequentially to perform the 
computations. One example of this is 
the xy axes portion of the graphics 
package (see listing 1), which has 
three pages: one to handle the input, 


= HB 


ECONANAL 


ROR 


and the interaction between the different 


one {о compute all the locations on 
the page (based on the input), and 
one to actually draw the axes. 

To make such a paging scheme 
work, one rigid rule must be followed 
concerning line numbers. Lines 1 to 
2999 are reserved for the input and 
paging routines and future develop- 
ment. Lines 3000 to 9999 are reserved 
for user-written programs. Both line 
3000 and line 9999 must be used in the 
user-written program, even if only 
for remarks, because these line num- 
bers are references іп CHAINS, 

The set of routines to handle POL 
input—called POL-80—is given in 
listing 3. The variables are in listing 4. 
Naming conventions used in POL-80 
are given in listing 5, The program 
listing is well documented and a sum- 
mary of the capabilities is given 
below. (Much more detail can be 
found in the POL/PS User's Manual.) 

The primary purpose of these rou- 
tines is input, parsing, and matching. 
Input is accepted from either the ter- 


Text continued on page 362 
Listings 3, 4, and 5 are on pages 334-360 


GEMINI- 


Ln FOR PRINTER VALUE THAT'S. 


OUT OF THIS 


DO _ . ч‏ پڪ 


WORLD 


q Oo El 


|m EE шшен: 
| | | 


Over thirty years of down-to-earth experi- 
ence as a precision parts manufacturer has 
enabled Star to produce the Gemini series 
of dot matrix printers—a stellar combina- 
tion of printer quality, flexibility, and reliabil- 
ity. And for a list price of nearly 25% less 
than the best selling competitor. 

The Gemini 10 has a 10" carriage and 
the Gemini 15 а 15%” carriage. Plus, the 
Gemini 15 has the added capability of a bot- 
tom paper feed. In both models, Gemini 
quality means a print speed of 100 cps, high- 
resolution bit image and block graphics, 
and extra fast forms feed. 

Gemini's flexibility is embodied in 
its diverse specialized printing . 
capabilities such as super/ 
sub script, underlining, back- 

. spacing, double strike mode 
and emphasized print mode. An- 
other extraordinary standard 


MAKING A NAME FOR OURSELVES 


1120 Empire Central Place, Suite 216, Dallas, TX 75247 
For more information, please call Bob Hazzard, Vice President, at (214) 631-8560. 
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feature is a 2.3K buffer. An additional 4K 

is optional. That's twice the memory of lead- 
ing, comparable printers. And Gemini is 
compatible with most software packages 
that support the leading printers. 

Gemini reliability is more than just a 
promise. It's as concrete as a 180 day war- 
ranty (90 days for ribbon and print head), a 
mean time between failure rate of 5 million 
lines, a print head life of over 100 million 
characters, and a 100% duty cycle that 
allows the Gemini to print continuously. 
Pius, prompt, nationwide service is readily 
available. 

So if you're looking for an incredibly 
high-quality, low-cost printer 
that's out of this world, look 
to the manufacturer with its 
feet on the ground—Star and 
the Gemini 10, Gemini 15 dot 
matrix printers. 


Electronic 
Circuit 
Analysis 


DC and AC analysis 

Very fasi, machine language 
Infinite circuits on multiple passes 
Wors case, sensitivity analysis 
Dynamic modification 

64 Nodes, 127 branches 
Compare circuits 

Log ar linear sweep 

Full ше handling 

Frequency response, magnitude and phase 
Complete manual with examples 
TR5-80 (TRSDOS) $90.00 

CP/M $150,00 


Tatum Labs 
P.O. Box 722 
Hawleyville, CT 
06440 

(203) 426-2184 
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$ 599 


Porlable Oliveti Typewriter 

Daisy Wheel Prinler 

Based on the Praxis 30 
Centronics Compatible Printer 
Омей Approved 

Apple Printer Interface Available 
For $100.00 


See Your Local Dealer or Contact: 


ARK Microsystems 


925 Greenwood SL 
Ann Arbor, MI 48104 
(313) 768-7253 
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* HOLIDAY SALE x 
-DRIVES- 


Tangan FAM tt (Fir (03А 
Tandon Toit? (For BM 


-TERMINALS- 


-PRINTERS- 
NEC 8024 100CPS Мани 


МЕЗ бағым! Adapter Cor OA 
Package - безгегі Adapa БУЗА 


6) -MONITORS- 
НЕС 1201 H: Pas rene 
МЕС 1202 AGA Com 
-MODEMS- 
Hays Somartmonqm (300 Вам?) 
ятт 


odem (1200 Ена) 
Menam 300 1004 


umm 
Snecma 
| 1501-8 Fine Sireot 
ӨБ со 
Отты CA 93030 
CALL (805) 487-1655 or 487-1666 
For FAST Delwery 
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Listing 3: This set of routines handles user input. POL-80 is written in Microsoft BASIC 
5.0. 


1 REM PROBLEM ORTENTED LANGUAGE IMPUT ROUTINES (РОІ,-890) 
2 REM COPYRIGHT MARK PINGER 1981 


SHAAAASDAAATATAESLCAAFAARCHADARTCAAAASEAASASHASERAAARSASAKCAAABRALARARKAWAAAPAAREAERAAP LA Дафа 


SET UF ARRAYS AND TNITIALIZE REQUIRED YATES 


ТҮЗТІРТІІТІТІТТІТУІТІТІПІІПІТІГІТІТТҮІТІТЛТГІТТІГІТІТІТІТТІТІТІТІІТІТІТІТІТШІТШТІГІТІТІТІТСТІ. 
20 DEFINT Е,Т,0,М 

:DEFSTR А 

:DEFOBL D 

БІТІМ AART(20) 

:DIM АГОМ [10| 


А4аеаазфафбеаавератайеейкаефакФФЕйаФФфФтаггбФефаяабФагтаһтбаагевевевезэфефбавйавфзаейе е 
SET UP DEPAULT VALUES 


NOTE THAT ALL PLAGS ARE SET TO "0" 
(FART, PAXES, PCOM, PENT, PEOC , PERR, PPTL, PTR, ICON, NART ,NCOM) 


ЧаесофәбедезаазрЕезтаеветефеаеваваеффзаФаатааЖфаайкеаайһакайағӛРЕРе%йаеійейеегейжіфіййшіі 


30 ЛВЕСе"8В90245767771711711111111112777777333333333323333333333333333777777133133 
3333333333333331333177777" 

40 AEOC*";" 

:AEOL v" E" 

:AOUTS"$" 

tAP="@" 

ASTRA" ® 

: ATER2S "34" 

:ACON= "6° 

Айе" |)" 

sAIMB="{* 

tATHE="{|* 

: OPEN %0",41,"РЕАТУТЕМР" 

: CLOSER 1 

: OPEN 71",81,"КЕАПТЕМЕ" 
Жйгйжаайфіжжійліфешіртфетежейюійіжфзійтзежйзбзетшеефврлһейзйефігеғбережтейвежффежзііфдізйайтейшеіфжтіфіӛійіфш 


PROCESSES ТМТТТА, INPUT COMMAND 
(FUST BE A PLOTTER OR PROGRAM DECLARATION COMMANN) 


ФбафбатвэівізбіжтегатевфәзізгайтейнзгеййиейзатарОтетавтоецагоеаіраараійЖжішеібіізгійейші 
50 OPEN "mn",43,""LPEP"P"*,RD 
<FIELD %3,80 AS AERR 
60 GOSUB 1050 
:GOSUB 500 
: IRET=#60 
70 TF AB=AP AND T=? 
THEN GOTO 100 
ELSE КЕНР-1010 
:6050U8 1200 
:FERR*1 
: GOTO 50 
акаагевакеегтеой”екеетізетйетезіфрезейеттісеібзебійеййежебейеефйефбібетейеешезретіӛфійтлгейӛеш 


PLOTTER OR PROGRAM DECLAPATTON HANDLING 


THE FORMAT TS: 
РРС “NAME” МАМЕ--РТТ/РМАМЕ ГОМТАТМІМС TUE MATWLTHE PROGPAM ™ ВЕ 
RIN (АМ EXAMPLE OP МАМЕ TS "B:H0MPAMAL" FOR THE 
NUMERICAT, ANALYSTS РАГҒАСЕ) 


арт “МАМЕ” NAMPB—CMTATNS THE DISK DESIGNATION ANN А 3-Т.КТТЕН 
CODE POR THE PLOTTER TO ВЕ USED(AN EXAMPLE ОР 
МАМЕ ТЕ “A:DTA* FOR THE DIABLO TYPEWRITER) 


тезезеаофьозаеоеатфаероагеФеейафбаабтездфжэбзейежффефежәфаегафтаеітееізейбебййеіееедфежжіейбеа 


100 AT-LEFTS(AN,1) 
tANeRIGHTS (AN, LEM CAN) = 3) 
150 ІР AT<>"PLT" GOTO 170 
155 PENT] 
:GOSuB 500 
ТТЕ Кес>5 
THEN МЕЕВ= 1037 
:GOSUB 1200 
: GOTO 60 
160 IF MIDS {АВ, 2,1} 27:3" 
THEN APT.TeT,EPFTS (AB, 5) 
ELSE APLT*«LEPTS (AB,3} 
165 CHAITIN MERGE APULTe"GRIN",IPET,ALL,nPELETE 2500-2999 
170 TF AT«»*pRG" 
THEN HERRw10314 
:Gosun 1200 
:FEPR#1 
‚бото 60 
180 GOSUM 500 
«ІР WT«565 
THEN NFRP*»1021 
:GOnt" 1200 
OOTO 60 
«ЕТЕР ТР ЫТПп5(АВ,2,1) 417 
THEN APPO=MINS (AN, 3,4) 
tANTS¥=LEPTS AN, 2) 
«БЕР ADTSK="A:" 
:APPG<LEPTS (AR, 4) 


Listing 3 continued on page 339 


C is better than ever. 


Release 2.1 of our highly acclaimed C Compilers for ten different 
operating system families on four architectures: 


| LSE, PDP-11 
RIM 
` RSX-HM, RSTS/E,IAS 
Idris/R^1, UNIX 


MC68000: = VAX-11: 
VERSAdos E VMS 
Idris/S68k UNIX/32V" 


‘Available in source form only. 
Idris is a trademark of Whitesmiths, Ltd. ® UNIX is a trademark of Bell Laboratories а CP/M is a trademark of 
Digital Research = RSX-11M, RSTS/E, RT-11, LSI-11, PDP-11, LAS, VAX, and VMS are trademarks of Digital 
Equipment Corporation 8 VERSAdos is a trademark of Motorola Inc. 

We've added optimizations, sped up runtime routines, and (ahem) fixed all 
known bugs. The portable C library is more extensive than ever, with new math 
functions, pattern matching routines, and support for Ada-style exception 
handling. And it's easier than ever to interface to new environments. 


Native compilers are only $750, including shipping in the continental U.S. 


Cross compilers, for most combinations of host system and target machine, are $1350. 


A Pascal Compiler may be included for an additional $200. Old customers may 
upgrade for just half of the new price. And maintenance is now only 2596 of the 
license fee per year. 


Now's the time to write or call. 


Distributors: Australia, Fawnray Pty Ltd. P.O.B 224 Hurtsville NSW 2220 570-6100 
Japan, Advance Data Controls Corp. Chiyoda-ku, Tokyo 03263-0383 
United Kingdom, Real Time Systems, Newcastle upon Tyne 0632 733131 


— — Whitesmiths, Ltd. 


Parkway Towers, 'B; 485 US Route 1 So., Iselin, New Jersey 08830 (201) 750-9000 Telex: 645592 


Cnances are, 
you've already purchased 
two-thirds of our digital, 
programmable 
oscilloscope. 


monitor /// 


т” “Appie 1l, Apple Plus, Disk li aû Silentype ала trademarks of Apple Computers, Inc. Epson MX-BO ів a trademark of Epson America, lnc. 


L 


— 


Now for 5995 you can have the rest. 


Ina word, the Model 85 
aScope™ is a dual channel, DC 
to БО MHz, fully programmable, 
digital memory oscilloscope de- 
signed to operate with any Apple 
II^ or Apple II Plus™ equipped 
with Disk ІТ and display, 48K 
memory and DOS 3.3. 

But don't let aScope's re- 
markably low price deceive you. 
Because in about 80 percent of 
all design or test applications 
where this sort of instrument 
would be used, aScope will per- 
form on par with systems in the 
$15,000+ category. (Something 
we feel 2 Ан en saying hav- 
| ta num years 
vang in research and devel- 
opment for one of the world's 
irapa of those 
$15,000 instruments.) 

Still, we recognize it's a 
somewhat extraordinary promise. 


Single keystroke calls aScope™ 


À reference wavelorm loaded fram 


system. But frankly, we suspect 
you are probably as intrigued 

as you could be on the basis of 
one advertisement, 

чоме"! proceed with a few 
action recommendations de- 
signed to accommodate anyone 
from the casually curious to the 
virtually convinced. 

First, you should call 800- 
547 . That will provide you 
with an aScope data sheet and 
an opportunity to determine 
whether you'd like to invest $10 


in our comprehensive 
demonstration disk. 
Or simply yield to your initial 
а and order the т, 
e in the kn t 


а) you use the system for 
rw dpi т satisfied, 


return it, and b) NWIS system 
engineers stand ready to assist 
you with any questions you may 


Cross-Ccursor indicates point One example of a user-defined 
operations menu. All sub-menus disk into Channel 2 for comparison where aScope™ digital voltmeter co-resident BASIC program; in 
provide complete prompting. with active signal on Channel 1. (DVM) is calculating waveform this case designed to plot an 

voltage for display at bottom of amplitude response curve for an 

Screen. active filter 

So, perhaps before telli what i near its price. have regarding aScope capabilities and 

a can do, we cus O tell you ings like , you wonder? lications. 

how it does it so inexpensively. Well naturally, since aScope is fully pro- | һе $995 Model 85 aScope. We admit 
Essentially what we've done is depart rammable you may configure a setup, de- the performance it delivers for the money 

radically from the existing instrumentation ne the sis of the بیس‎ жей data you is so remarkable, it may initially strike you 

architecture upon which all currently avail- desire and produce an end result ү in as unbelievable. However, when you recall 

able digital programmable oscilloscope whatever form is most productive. Many all the breakthrough products this industry 

systems are dependent. It sm doesn't frequently performed routines are already has seen over the last decade, sounding 

make sense to combine a stand-alone p of aScope’s software. However, be- unbelievable at first is practically a tradibon. 


Bandwidth: DC to > 50 MHz equivalent time 
digitizing (—3dB) DC to > 10 KHz resolvable 
with real-time digitizing (—3dB) 

Resolution: 8 bits (1 part in 256) 


Range: TOns/division to 20s/division 
Sensitivty: 5mV/division to 5V/division 
Input impedence: 1IMN and 20pF 


programmable oscill with a con- 
troller when to a great t the micro- 
computer circuitry and capabilities of one 


are already available in the other. So we 
didn't combine, we integrated. Making the 
aScope a peripheral part of the computer. 
Зебо only what was necessary to 
make the computer a high-performance 
instrument. An instrument capable of 
things until now assumed impossible Tor 


cause no two engineers' needs are 

the same, the system's architecture was 
designed to accommodate considerable 
user modification via co-resident BASIC or 


— lanquage programs. 
In addition, aScope will average 
waveforms. Store a waveform on disk in 


binary or text form. Store instrument con- 
trol settings for future automated setup. 
Or load and display reference waveforms. 
aScope is also equipped to deliver 
waveform voltage readings utilizing a 
cursor-controlled digital voltmeter. And 
to generate hard copies via an Epson 
MA-80™ or Silentype™ printer. 
Space permitting, we could go оп about 
the menu-driven commands and other 
user-sensitive features we've built into this 


Circle 304 on Inquiry са! 


NORTHWEST 
INSTRUMENT | 
SYSTEMS, INC. 2 


Р.О. Box 1309 
Beaverton, Oregon 
97075 | 
800-547-4445 
(503) 297-1434 


Peripherals FANTASTIC PRICES! 
Unlimited... OUR FAST SERVICE, PRODUCT 


SELECTION AND OUR CUSTOMERS' 
SATISFACTION MAKE US *1. 


ZENITH EPSON PRINTERS 
Microsoft Z-80 softcard 
Microsoft RAMCARD 
Z-90-64K DO 


MX-80 w/Graphtrax Plus $469 
MX-80FT (Friction & Tractor) $529 
MX-100 (15" Carriage) $699 


2-19 Terminal 


Z-121 Monitor 12" Grappler Interface $129 


Call for prices on 
ATARI COMPUTERS Ribbons, Cables & Interfaces 
Atari 800 16K 

Atari 400 

Atari Interface Module 
Atari 810 Single Disk 
Atari 830 Modem 
Programmer 
Entertainer 

Star Raiders 

16K Mem. Exp. for Atari 
32K Mem. Exp. for Atari 


“ГІ ; FOR THE LOWEST | 
7710/30 Spinwriter R/O PRICE CALL 


7720 Spinwriter KSR 
3510/30 Spinwriter R/O 


NEC DOT MATRIX | TO LL FREE 
©. for prices on ribbons, etc. 1 -800-343-41 1 4 


OKIDATA & MORE ORDERING INFORMATION 

Okidata Microline 82A 
Okidata Microline 83A Our order lines are open 9AM to 6PM 
Okidata Microline 84 (P) EST Monday thru Friday. Phone 
Okidata Microline 84 (S) orders are welcome; same day ship- 
Tractor (OKI 80 & 82 only) ment on orders placed before 10AM. 
Diablo 620 Free use of Mastercard and VISA. Per- 
Diablo 630 — sonal checks require 2 weeks 
IDS Microprism clearance. Manufacturer's warranty 
included on all equipment. Prices sub- 
AMDEK & NEC MONITORS ject to revision. C.O.D.'s accepted. 


Amdek 12” 300 GRN Phosphor For service, quality and delivery call: 
Amdek 13" Color | 

Amdek 13" Color II PERIPHERALS UNLIMITED 
Amdek 13" Color III 3 

NEC JB1201 GRN Phosphor (61 7) 655-7400 

NEC JC1201 Color 62 N. Main St.* Natick, MA 01760 


NEC-PC 8000 
Serles Microcomputer 


PC-8001A Computer w/32K $888 


PC-8012A w/32K 4- Exp. Slots $588 
PC-8031A Dual Mini Disk $888 
PC-8032A Add-on Mini Disk $777 


Call for Software Prices 
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Listing 3 continued. 


185 ҒаРТ<0 
гЕСӨК<0 
tNART <2 
МС©М=0 
ГЕНТ =) 
rGosua 1400 
190 CHAIN MERGE Af, 3000 ,PELETE 3600-9999 


ӘзаееераркгеайтттеороеОоФеоФРФФОФ4бйаевфееаеефазаевеотазееотаааватиеетевФтфайфӛьЕеффеееейфіайяй 


MISCELLANEOUR CONTRAT, HANDELTHG 
(CONTROL "CHARACTER CHANGES, INPUT PILE MPECLARATIONS, & TRACING} 


THE FORMAT І8 AS FOLLOWS: 


IFEC 9 0--IMPLIES ENT OP COMMAND IS END OF LINE OR END-OP-COMMANTD 
CHAPACTRR(IDRPAULT TH +} 
1--IMPLIES FND OP СОММАНП TS FHD-OP-COMMAHD ГИЛВАСТЕР ONLY 


IPRG C D--CHARACTER TO TIHUDTCA*"E MIF BEGINNING OF PPOGPAM ПЯ PLOTTER 
CHANGE COMMANDS (DEFAULT 18 Йй) 

(REA Г C--CHARACTER TO INDICATE "HE BECTNNING OF А READER OF 
MISCELLANEOUS CONTROL, COWNMAND(IPEPAUTT TS 1} 

ЕОС C C--CHABRACTER TO INDICATE THE END OF A COMMAND (DEFAULT TS 1) 

EOL C C--CHARACTER USED ТО TINDTCATE THAT "HE REMATHDER OF THE LINE 


T5 COMMENTS (DEFAULT TS 9) 


!TNB C C--CHARACTER USED TD INDICATE THE BEGINNTNC ОР А REQUEST FOR 
GRAPHICAL INPUT(DEPAULT IS |) 


IINE C C--CUARACTER USED ТО INDICATE THE END OF А RECOES'" POR 
GRAPHTCAL TINPUT(DÉFAUL'" 18 ]) 


ICUN C C--CHARACTER USED TO INDICATE COMMAND LINE CONTTNUATTON 
(DEPAUL" IS &) 


{тит C C--CHARACTER TED TO ENCLOSE MESSAGES "D БЕ OUTPUT" TO THE 
TERMIMAL(DEFAULT TS 5) 


Бтр C C--"HARAC"ZR USED TO EMCLOSTP ТЫРП" STRINGS ON A COMMAND LINE 
(ПЕРАОТ” TS 7) 


ITER С Г--ГПАВАГТРВ USED TO REDUERT TNPU" PROM ТРЕ ТЕННТНАТ, DIRTNC 
EXECUTION OF THE GINRIDEFAUL™ IS %) 


ІРІ!, “МАҢҒ” МАМЕ--МАМЕ OF А ЧЕОПЕМТТА!, FILE CONTATNING A SET OF COMMANDS 
IN THF PPOPER ҒОРМАТ TO USR AS INPITIAN EXAMPLE OF МАНЕ 
I" “Bs: ExXAMPT.E~ 


ITOR ТИРМИЕ OH TEP ІКТЕРМАТ, TPACER TN МГІР-НО 
ITOF TURNS СЕР THE INTERNAT "ЧАСЕН LTY NLP-BQ 


(NOTR--NEVEP WSF (UOTES (4) ле AMY OF THE ABOVE rented, CHARACTERS. 
TREY WILL СРТ CHEWED ПР DUPTHE CHATHING OF PPOGPAUS,) 


(HOTE--ONE OF THE EASIEST HAYS TO REDUCE THE PPOCRAM SIZE [5 ТО РЕМОУЕ 
THIS SECTION (IF DEFAUIL" PARAMETERS ARE ALWAYS ACCRPTABLE ANN 
FILE INPUT OR TRACING ARE HOT REQUIRED) —TRIS ELTIMTWATES АВОИТ 
ІК ПР PROGRAM [AnOUT 15%) 


ТО ГО THTS: 
1. DELETE LIES 200-495 
2. TM THE STRING ІМ LIMF 30, СИАУЯС THE 94 (pOoRT"TOP 21 


тп A еи 
3. TM LITE 520, PrTMTMATmTT ”,2004 ("Әр TAST LITRE чепер 
РГРЕВРЧГЕ) 
ҺЕЗЕРР АМОПМТЕ (THPTUVTPITAT, ТАТЫГЫ) MAY OF ELTVTMATED ТР ВТЕРН 2 
AND 3 APE NOT ROWE. FOR ЕХАТРТК, LIMES 210-320 ҒАН AF ETTMTWATEDP, 
AND THE FILE INPUT АНП TRACING PING TTONS ARE STILT, AVATLABGLR, BUT 
THE PROGRAM TS ARN'T 700 BYTES SHORTER.) 


ветветеевеоттооегефеОфеевеФекеффафЙетабетефеевбееееевеіфеіеефеабрейагейеафесізсаійееуфдфій 


200 ABeMINS (AN, 2,3) 
tANTRIGHTS (AN, LEN (AN) - 4] 
210 ТР АВ» "РЕС" 
THEN GOSÜB 500 
“ТЕ Wr=l 
THEN FEOC-IV 
1 COTO 500 
: ELSE NERR=1036 
:СОТО 495 
220 IP ABs"PRC" 
THEN GOSUB 500 
(IF МТ=7 
THEN АРАВ 
ОО 500 
ELSE NERPe10133 
GOTO 495 
230 TP AB="REA" 
THEN GO^5UR 500 
ІР NTs? 
THEN MThSIADEC,ASCÍAR) 31,1197" 


Listing 3 continued on page 340 


Сігсів 128 on inquiry card. 


00 
еасһ 


50 СР/М” 
UTILITIES 
ІМ ONE 
PACKAGE 


--а Tha lirsi auper program that puts YOU In control 
of CP/M." 


POWER automatically пыт disk (нес Jost puck 
lite ruthie io Copy, Erase, Bectam, Rename, Type, 
sic. Your compule: teeds ihe fin names automali 
cahy You Яс No typeng! Ne lying eros емесі 
YOU DON'T NEED SYSTEM DISK ІМ ANY DRIVE! 
Мо тога BOOS ERRORS! 

YOU Tes} and Fir bad disks! Ancam accidanislly 
erased hiss ог programs! Singia step luvu memory 
up or down! Ssarch, Wew, Change memory oF ciis in 
a snap! See Stalus and File Size insanity! Verity 
Chacksums lor programs! Lond or Save programs а! 
any address, 

50 prampted utéer-Insnciy functions lot houseksen- 
ing and а БО page eusy-read users’ gute make 
POWER your most offen aed software. You'll use (1 
everyday! 

POWER will be Ihe {asl оу you'll ever naad ofr your 
manay back. 

POWER works with CP/M E MPM sysiams (any disk 
lórmat. 


The Professional 
Software Proyrammers Association 


examined. tested and reviewed 
чи Че ЧАНА. same rns herd een 


Certification No. 1583 


YOUR MAJOR POWER COMMANDS: 

DIR COPY REN 

TYPE TYPEH TYPEA 

RUN EXIT SIZE 

STAT USER AUBER 

SE TDIR БЕТЗҰВ — SETRO 

RECLAIM DISK GROUP 
SPEED SAVE 
WRITE READOR — WRITFOR 
OUMPX DUMPH DMPA 
FILL BEARCH 
EX 
UBR3 


ONLY $149 COD, 
FULLY GUARANTEED 


FE R E = Н you ordar РОМЕН now 
| Year Subscription to 
POWER HOT-LETTER | 
ORDER NOW! 
тасыса 
м z } ` иі 38. 
ANA COMPUTING! 
25188 Greenwich, 
San Francisco, СА 94123 
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Micro Power Bench” 


e Single Switch Control of CPU and Peripherals 

e Built in circuit breaker protects your system 

е Four power expansion outlets 

e Choice of high quality oak or walnut 

€ Compatible with ІВМ, APPLE, TRS-80 and others 


Order Direct 
800-343-431 1 


Master Chunge and Vig Accipe 


CAB -TEK, Inc. 


Riverside 51, Nashua МН 03082 
CiVILIZING COMPUTERS 


MDX SO 


ACOUSTIC ENCLOSURE "99 
DEALER НСОР HATED 


TERMINALS FROM TRANSNET 


PURCHASE PLAN « 12-24 MONTH FULL OWNERSHIP PLAN » 36 MONTH LEASE PLAN | 


FUALHA)I 
ини т 

| A34 DELwnier IN Forms Cin. 17.095 
LA1BO Leties Panier BO . _ 7,595 
LA120 DECwnlBr IL KSA . 
LA126 DEDwuter ІШ RO 
LA12A Partabie Of Cwriter 
yT100 CRT DECscope .. .. 
ҰТ101 CAT DECscope . , 


5938 


* 


s 


VT125 CRT Graphics 

VT131 CRT DECscopt 

vT132 CRT ÜECscope 

VTIBXAL Personal Compuler Пк 

TI745 Portable Tetminal .. 

TGS Bulle Memory Terminal 
TEXAS T Poriabi s KSR. 120 CPS 
t 

INSTRUMENTS T1787 portable KSA. 120 CPS 

T1410 RO Printer š 

NAZU KSA Printer 


ADM3A CAT Terminat 
LEAR Б ЕСКЕН ADM5 CAT Terminal 
ADMI? CAT Terminal 


CIT-101 wit Жы 
C-ITOH CIT. 167 Co os % 
— CIT-427 Color Graphic Ся? dm 


910 CRT Terminal . — 
925 CRT Terminal 
950 CRT Terminal 


Latter Quali. 7715 AO 
NEC SPINWRITER Ен ла 


| 2030 KSR Printer 30 CPS 
GENERAL ELECTRIC Бына ante 
EPSON M3-BD FT Рение | 


MX-1D0 Friatet — . 
TIMEPLEX тігерге 
"DEC us the trademark e Din {тнл Lomo ati 
FULL OWNERSHIP AFTER 17 fi 24 MONTHS « Fo PURCHASE DPTIOW AFTER 35 MONTHS 
MICROCOMPUTERS 
APPLE » COMMODORE = НРВТ е DEC 


ACCESSORIES AND PERIPHERAL ELLEN ENT. 
nt Басуға s THT a Ені aM) ТЕКЕЙ = ВЫ В = АТ HENS 


Y 7 RA NSINE Т CORPORATION 


ЖІТІ 


ж 
ішу 


шю - 
Е tae 


TELEVIDEO 


1945 ROUTE 22 = UNION, М.Ј. 07083 • (201) 588-7800 


TWX 710-965-5485 800-525-4965 OUTSIDE М.Ј. 
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Listing J continued. 


AREAN 
sMTOS (APEC ASCAR) 11,11 099 
GOTO 500 
‘ELSE NERR=1072 
бото 495 
240 TF AB=“EOr" 
THEN GO*5UR 500 
DTP Nts? 
THEN AEnCZAR 
GOTA 800 
r ELSE МРЕР«1023 
"соте 485 
260 ТЕ AB-"POL" 
THEN ПОЧШ 500 
(ТР WT=7 
MIEN MINS (ADEC, ASC {АЕСТФ—131,11=*7” 
: AEDCG2AB 
MIDS (ADR ASC CARPLT-3] ,1 9 279" 
: CO 500 
ESE WERR]1LO25 
: HOT 495 
270 TF ABs TNA" 
THEN GDOSsyB 500 
ТЕ Wts7 
THEN АТМП-АЯ 
GOTO 500 
ELSE МҒЕРз1026 
Gm 495 
260 TF AB="*Ine" 
THEN GOÓSUB 500 
:TP WTe7 
THEM ATME=An 
‘Garo 500 
:ELSE HERR-1027 
: GOTT 495 
290 IP AB=*ron* 
TREN GOSUB 500 
TF NT27 
THEN АСОМтАВ 
;GOTO 500 
: ELSE NERR=1028 
:GOTO 495 
300 IF AB-"Otg-" 
THEN GOSUB 500 
ТТЕ МТ=7 
THEN MTD$ (ADEC,ASC(ADQUT) 31,1) x77" 
: AQUTe AR 
:MIDS (ADEC ASC (AOU) -31,1] =" 
:GOTO 500 
TELSE NERR-1028 


GOTO 495 
310 TF AB-"sTn" 
THEN GOSUD 500 
1TF WT=7 

THEN MTDS [АЛЕС ASF (ASTRI-31, 1197 2 
tASTReAG 
МІП (ANRC LAST (АТА) =31,1}%%6" 
: GOT 500 

:ELSE NERR=1030 


TO 495 
320 IF АВе“ТЕП? 
THEN GOSUB 500 
:TF Nte? 
ТРЕМ MIDS (АПЕГ ASP LATER) <31, Lj ef 7" 
tATER=AB 
:MIn$ (АПР, ASC (ATER) -31,1) 5^5 
сота 500 
1iFEL5E МЕНР«1032 
: GOTO 495 
330 ТР ARe*F TT," 
THE GOSUP 500 
«ТР ‘Mez 
MHEN APT AD 
FFIT»? 
HIEMS PLIU 
tOPEN "Те, Ро, APTT 
1607 500 
:ELSE MERR] LOFT 
запт 495 
340 ТР AB "ума 
ТРЕМ ртр] 


morn 5090 
350 TF АВР" 
THEN FTRsd 
:GOTO 500 
490 HEPR*1015 
495 GOSUR 1200 
: TEOCv 1 
: RETURN 
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[f THE PRICE SLASHER! 
RANA SYSTEMS |< C. ITOH QUME 
TELEVIDEO . ME TEXAS 

FRANKLIN A M "е ar Ww INSTRUMENTS 

OKIDATA NEC MESA | MICRO SCI 

PRACTICAL Worry ae MO | HAZELTINE 

РЕНАТ ig xpi , ANADEX 

NOVATION S3 | ere ‚ AMDEK 

DIABLO, 3 

SANYO 3 T i 

7% SCAM | 


"ien 


Nit. "SELECT D dA Je. 
Uu " | ха 424 & 


СУ 
Ж, 4 | 


crs v X c Т 
m in 3 V A 2 (Ж 3 КҮК ات‎ 2 
% u | «x М 


[50 = 
m "с c d AES 
NM хў “а 4 
Ke 4 е Жр А 


PRANKLIN ACE 
HI RES GREEN 


M 


Гы, 


CHARACTER 
GENERATOR 


DEC. ONLY 
$1695.00 


ЖА NEC 12" HI RES 
GREEN SCREEN 


A. MONITOR DEC. ONLY ` 
AX $116.95 


P MICROSOPTSOPICARD — , 
Ё “DEC. ONLY $239. 95 | 


8380 Miramar Road, Suite 200 
San Diego, CA 921 26 

TOLL FREE: 800-752-1341 - 
CALIFORNIA: 619-578-1033 


Circle 282 on Inquiry card. 


Cirale 192 on inquiry card. 


ELCOMP _:::. 


Far ATARI—PET—CHEI- APPLE ii -6602—VIC-20—finaiar = Тити 


ATARI ATAA! АТАН) ATARI 
АТАН! BASIC — Leaning by 
Ине 

Thh nem ook be en "АСКЕ" 


Book You бо more tham read it, 
Lean ihe lavuiceey of ATARI- 


BASIC thotugh the hart ии 
won а proviried. Tha 
мденіапа соф you ta 
rhe ший тшй — program 
rautiren. Yes, itg Ер = 
Many ul ihe program A 
approgelane for togitmers ва ell 
мостын ғында Compute шг 
(боеве Deawinigy. Special Senda, 
Keys, Pacis » Joysticki 
Goga = Sever Йош. 
Graphics Ағы Sound. Pease and 
Potm and poal pif | 
Оубау-Но. 184 БАБ 
ATARI Liming by Using = 
Bock + egere ae ub 

Thnn package incites the book 
Ма. 04 piur a самти or dük 
{ping қысіу! cuain e 
elan al the fpmgrüéng wish 
ate lusu unt nu hock 

Order No: E995 


чуул сүс 
un А 
in BASI Machine 


Ман. 
Onimo, *&3 E 7.94 


GAME PACKAGE far tha ATARI 
Bont е carain oc ЖАК 

Гло tho boob Mo +67 pus 
сатыны Qu ub [esso afscilw! 
солн û яғнйү c) Mg рл 
gramma 1\1 іп ы bon 

Отан No. 7227 539 
ATMUNA-1 

Machina hiri [Пн 
the АТАН! 260 

This рош] monitor provides 
ұлы. weirh (ig атына ыла 
Thal yOu ond t5 get the mon 
Cut of your powerful Wathen. 
ATMONA-1 сотты n^ а Bia ails 


mwm flock, өне өмі Ud 
acing language progres, star) 
Lang, Progr {Prin 


аташы” |n machine 
інарлқ». Ама ale іл НОМ) 
Олда -Мо. 7022 нм 


АТМОНА J Зиратта 

A ty түлен Tracer to ак нені 
tho AT ARI ПОМУ/НАМ ane. Stop 
аа peNvliougdy mileme} aiden 
Open or operara бс пазат]. 
Order Aio. 7048 E48 


EDITOR/ASSEMBLER for 
АТАН! МИ, JZE or 40% RANÎ 
Eatnenely tasi өмі que 
Ефим Акма. (НК 

стим | about 5 nnda ки» 
ATMONA-1 

Озтінғ-Ма. 7008 8248.85 


MACAO Assembler 

for ATARI BOO, ABK НАМ 
Рыза асі у your tysten RAM, 
duc Oy cauce ttu. 

Order. hin. 70992 Еее 
Ade £39.00 for CEITHRE eassiom 


Uunfight. — For АТАМ! 400/850 
ТЕҚ НАМ peah п сіз, 
anlnsation and sound, (OX machine 
їн”) 

Order Mo. 7207 Bid. 


Birth conim wih dw ATARI 

IE fan Dong) Сала nr diab 

Order Na. 7222 8229.25 
amd Выруби doe 

ATARI оғ аһ) 

Order Мо, 7221 £29.95 


EPROM Cartridgs КҮТ ter ATARI 
Сапый» [bue Dowd) with dm 
structions (holds teo T6K or wr 
Hk EPROMa (27167637 970) 
Order Мо, 7224 £10,245 
Grider No. 7043 comple £79.05 


Олон Writing tor ытып! 
fires wii АТАП! 400/900 
16K ААМ. 

Onder Мо. 70772, с̧ан. Pt. 
Order-Ae. 7200, Ян. — 39.83 


Watling: Lint Ne, 7213 52488 
Iwan tory Contr. Na. 7215 BIA ДЕЕ 


= lil 

ma Wp OHA 
i (булоо Чак) tor al 
АТАН! 400/800 computers offers 
the bert prex performa ever, 
2j piw nnno poma 


1 
Order Ма, 7210 eera 829 90 
Order Ми 721! dwe EIQ 05 
Әнім Na. THI оргоо d 79.00 


Lawn FORTH far tie ATARI 
400/800, cuarta oF dish 
Опат Na. 7053 рюп 


Cheaters welcome! 


ELCOMP FORTH - Еллык 
FIG FORTH on dish only 
Өнім Ho. 7088 538.96 


How 59 connect m EPÉCHIN- 
Printe ro mhe ATARI 406/800. 
Cenmatriaction artie with painted 
сисин boro and iwar, 
[Scresqprint asd viable charac- 
шел f Hef. 

Drier Bea. 7210 21096 


о DS! Os! OSM оя 
Ferri Book о? СИН Bc 
Мушташса jo DG келелі. 
Dima, harda әлгі sowas 
Iniormanon nat ретеійкізү 
парасы іл gna commacl сыя 


192 pages 
Oria Nu. 387 E745 


The Trai Book of QUO 
Crew Me. 1EB 87.85 


Тһе Third Ansh af ОНО 
Order No. 158 27.85 


The Powrth Back of OHIO 
Оғдег-Мо. 160 89.85 


ҮР Prka = Aboye buch pus 
OCA mit Ше program, 
DOndar-No. ЮА 819.55 


Tha Fifth Back gt ОНЫ) 


Ürder-No, 761 87.95 
hwa Wh Program tor OSI- 
СІРМЕ, САР h and Caretta, 
як RAM, 

Onder-No., 6724 E29.50 
Mailing List dor СІРМЕ or 
C4PMF 24% НАМ 

740 асимана inel phere Рита 
ane pareranters on пм 5 174 disk] 
Drder-No. 62-40 E 39.80 
BE Microsoit BASIC Had. Ма. 
Cedar No. 181 [к К: 
Expangion Fendhoah lar 56602 
шый 2802 


Order-Na. 192 


Майлы ін ітімт, 
Les ашыш te mul АН 


us din. wn 814.90 


Mucrocompats Meters Ми} 

book 4845 pogra 

Dscriptlors, pinouts ant тросі 

ешіспі of Wr тг {жунш 

MIC DPT wu WPT] edu 

А MUST іп! phe hardvemn Бан! 
614.106 


Care sand Feeding of tha 
Commoda РЕТ 

Eight спар exploring PET 
hardest. char торинг им! 
tart ating information Pro- 


Әліп Мо. AHAA 518.95 

рери WEZER НАМ 

Malling Li Li T7 VIC.20, ARAM 
4 

Онин No. 51436 


Tricks ы Y ~ The Vica, 
foom, hinh èd separsion 
метті for vC-20 

Na. 141 ЕЯ 85 


Order Но. 4883 074.085 
Оша! Joyvtick 

No. 4085 EN A6 
(MPLIT/OUTPLT — Programming 
with pour VEC 
Order Но. 4886 Ей 85 


E" — board fe: 544- 
стем Нол of AAM 

= 64 бта bod, 

Бута or 2716) 

Order O, 533. азаа 

Ыта cit paon boerds im 

your APPLE If. Баға bose corms, 

with HiME Сален and 

wien 

— аа Exp. 


£300 
Loss o ed Burner 
Отцаг:Ма, 607 карбо 
ЕК EPROMIRAM Card 
Ohiisr Ма, ВОЙ 722.00 


Software Қы SINCLAIR ZX41 


ЕЗІНІН 
Order Мә. 140 (book) э.б 


ELCOMP Putdishing, Ine., 53 Нәсігосі Lane 

Pomona, CA 91786, Phone: (714) 623 8314 
Pame Check, Money Order, VISA, Манана, Evrocheck. 
POSTRAID on PREPAID in USA. EB 6.00 handing fem for COD. 
АЦ order wate ЫБА: Add 15% shipping. CA өбі А.5 занн (ла. 
| ATARI iı a registered trademark of АТАН! inc. APPLE is a ragictered 
wradamark of APPLE Inc. FET-VIC.20 ix a trademark nf Cammednra, 


342 December 1982 € BYTE Publications Inc 


Listing 3 continued: 


Февзжзтіӛзішіеезййсевевзефтеофевбтезвавветсвавагогезейевтезгійезайалеефаяаеавеаававора 


SUBROUTINE PARSER 
CALLED WHENEVER ANOTHER ENTITY TS REMITREN 
(USED ONLY BY OTHER SUBROUTINES WITHTN NLP-80) 


EXTRACTS THE ENTITY (ENTITY STORED TN "AB") FROM TRE CURRET™ COMANN LTME 


AND CLASSIPIES ТТ TH "HF 
НТ»1--ІМТЕСЕН NUMBER 


AS POLLOWS: 


é--BEAL NUMBER(CONTATNS A DECIMAL OR A FRACTIONAL PORTION) 
A--WORD CONTAINING LETTERS ONLY 
4--WORD CONTATNHING LETTERS АМП NUMBERS, BUT RECTME WITH A LETT EY 


5--HOT IMPLEMENTED 


6--5твіна 


7--8РЕСІЛІ, CHARACTER(ANY CHARACTER OTHRA ТРАМ A LETTE, WUrBEP, 
CUOTE("}, OR BLANK SPACE) 


^u*t44é9a8bgj4d biübkth^fdàh6bttéàsttartàhttatóéntt*óétobBCsdsdOtttbók&bdtkéà«4ktébókbótà4adtbh^abettoedodsedu 


500 


AB=** 
z: DV=Û 


A*TWIP"TAT. T? 
TEEN СПЕГК TP АМ ERPOR 


:1vVs0 
АТ“ 
:РЕКТ е0 
ТРГ PERR=1 


505 IF TEOCv1 


510 IF LEN (AN) =0 
THEM IF WOT(ENF (11) DP FEO =} 
THEN COSUN 1055 
;ELSE ТРОС] 
:Мт=7 
: RETURN 
515 AT=LEFTS {AN, 1} 
:NT2VAT, (MIS (ADEC „ASF (AT) -31,1) ) 
520 ON NT 
GOT 540, 
535, 
600, 
540, 
545, 
530, 
550, 
5BD, 
200 
S30 TE=THSTR( 2 ANAT) 


:ТР IE 
THEN NERR= 1056 
:GosuB 1200 
іРЕЙРе1 
t Aja н 
t RETURN 
tELSE ABeMTIDS (AN,2, TE-2) 


ANa RIGPTS (АМ, LEN LAN) - TE] 


; RETURN 
535. АТ«"“ 
:IEQCSI 
t RETURN 
540 IE-INSTRI2,AW,AT) 
zIF TE=0 
THEN NERR=1051 
+ GOSUB 1200 
+ PERR= | 
1 АВ и 
: RETURN 


1ELSE ABsMIDS (AN, 2 f ТЕ-2! 


tAN=RIGHTS (AN ЕВ LAN) - TE) 


PRINT АП 
:сато 510 
545 ІЛМЕ ІМРОТ "?";AT 
: AM=AT+RIGHTS (AN, LEN (AN) - 1) 
бото 510 
550 AW=RIGHTS (AN, LEN IAN) -11 
:ТҒ РГОМ«>1 
THEN GOTO 560 
554 TCOM«D 
555 ТР NATsAC"COM(TICOM) 
GOTO 510 
556 ICOM-ZTCOM?1 
TF ICDM«MNCDH 
GOTO 555 
560 AB-AT 
s RETURN 
480 AM«RIGIIT5 (AN, CER (AV) -1) 
: GOTO 510 


CID" HY RATETS 


SOO KS ҮР AT "HE PND DP 
A CAHN 

өткүрү TP КЫП OF СРБЕ" 
ТИЕ PTT, Ay" FEET ҮР 
COw"T'WüAPTÓN ОР TF FAD OF 
LIRE TS МОТ AP ОҒ CMAP 


*"EYTRACTS CURBEWT ҒНАНАСТЕГ 

ANN CLASSTFIES Т” 
PSHE STO TARTE 

PPOR ARLE “PME 

caring 

ШОРПО 

TET"MTwAT, [NT"P(" 5теТчс 

TERN THAT, ТЕР" 

тигс 

ЕРЕСТА?, CHARACTER 

АМЕ 

РАРА“ЕТЕР CRANES PRAT 
PARTE TN тетир 


*COMMENTS (AITO END OF COMMAND) 


"spMPTPUT STRIBG 
TO THE ТЕРМТКАІ. 


**"PREPURR" POR 
THPUT FROM "HE "ERMIPAL 


**TP THIS PATET TS REACHED, 
"FE СНАРАҒТЕР DETMG TESTET 
ТБ ВСЕ гумер 
CPARPACTER--VF TNI ГНЕСК 
ТЕ ТТ TS А ТҮРА СПАРАҒТЕР 
AND RKIP AVRO ANY Sticke OMA 


S*SETE OVER SPACER 


азаасавайшажагаікайдаавеакяфеайфія ееерЕФФФОӘРЕЛе3ӚЗӘрефееееефевейефтзеввафтавоаовеаввт 


THIS SECTTOM OF TRE PARSER EXTRACTS САТЕПППҮ 3 On 4 BORNS 


еебезгевейзиаевазрьейфжфажаірікейдаіріӛвевфлеетееефееззвектеззтійгтетоатавазевәзеетеввфвьет 


500 ТР AT2»"a" AND Атг= 72" 

TREN AT=CHPS АЛГ Ат) = 17 Y 
502 AHeABR*A'T 
505 AN=RICHTS {AN LEN EA] -1) 


secre treo naen "rn нррро 
CARE 

SENET арр epe nte sates 

"эпт "HP NEXT ҒПАРАС”РЯ 


Listing 3 continued on page 347 


The Uni HEX" 
Operating _ 
Syslem 
extracts 


from the 8 bit 6809 microprocessor allowing it to 


outperform many 


With the UniFLEX™ Operating System, the 
8 bit 6809 microprocessorcan 

perform as well as larger CPUs in a mutti- 
user, multi-tasking environment. 


Independentiy developed from the 
ground up, UnIFLEX" closely models the 
features found in the UNIX™ Operating 
System. And In two years of use, UnIFLEX"" 
has proven the obllitles of the 6809 to 
perform large system functions when 
Incorporated into a property designed 
mainframe. 


Some ofthe features supported Include: 

e full multi-user, multi-tasking capabilities 

e hierarchical file systems 

e device Independent |/O 

e four Gigabyte disk capacities 

е full file protection 

г inter-task communication via pipes 

e O redirection 

ғ task swapping for efficient memory 
usage 

e full random-access files 

e comprehensive shell command 
language 

e foreground-background jobs 

e electronic mail and printer spooling 

e system accounting facllities 


16 bit systems 


The support software currentty avaliable 

for use under UniFLEX"" is extensive. 

Asampling ofthe programs avaliable 

Includes: 

« native C complier (full 
Implementation) 

e native Pascal compiler 

г FORTRAN 77 ANSI Subset compller 

e COBOL compller with ISAM files, Report 
Whiter & Sort/Merge 

е Extended BASIC Interpreter 

« Extended BASIC precompiler 

“ text editing and processing software 

e enhanced printer spooler 

e variety of absolute and relocatable 
assemblers 

e debug and diagnostic packages 


Technical Systems Consultants, Inc. also 
offers a line of single user FLEX™ software 
products for6800 and 6809 processors. 
Forthose having an absolute need fora 
16 bit processor, UniFLEX™ will be avall- 
able through OEM licensing arrange- 
ments forthe 68000 microprocessor. 
Please call or write for additional 
Information on individual products or 
OEM licensing arrangements. 


UNIX" Is a frodemark of Bell Labcralories. 
FLEX™ ond UniFLEX™ cre tademarks of Technical 
Systems Consultants, Inc. 


[4 technical systems 


(“А 8 CON JUItANL, inc. 


444 Providence Rood 
Chapel Hif, North Carolina 27514 
(9193 493-1451 


SYSTEMS. . 


45 
EXPANDORAM T | 
SONICS MICRO SYSTEM'S PLEDGE TO THE EXPANDORAM Ill | 
CUSTOMER |6; VERSA FLOPPY Il % 3/5 
1. PROFESSIONAL TREATMENT VDB 8024 , 
2. FULL TECHNICAL SUPPORT MPC-4 i 
3. DELIVERIES FROM STOCK 2-80 STARTER KIT | | 
4. BOARD/SYSTEM LEVEL REPAIRS MODEL 200 64K RAM 
SINGLE USER SYSTEM __ 108 SOFTWARE BANK SELECT 8,415 
SBC 200, 64K RAM, VERSA FLOPPY Il, RAM + ROM DISC қ 
MULTI-USER SYSTEM — ^ "1005 WITH CP/M 22 05). 
SBC 200, 256K RAM, VERSA FLOPPY Il, 
MPC-4, COSMOS 
80 SYSTEMS COMPATIBLE "TURBODOS" * 350 А 
WITH DOCUMENTATION 1 


SINGLE USER "DISC-LESS" SYSTEM - 177 --- V | eue SYSTEMS INC. 


4500 N.W. 62ND STREET © SUITE 508 e FT. LAUDERDALE, FL 33309 e 4-800-327-5567 
In Florida call; 305-776-7177 
Clientes Lotinoarnericanos seran atendidos por nuestro departamento intemacional (en espanol), bajo ka 
gerencia de fa LCDA. Joan Voyles. 


344 BYTE December 1982 Circle 435 on inquiry card. 


Sonics Micro Systems 
announces the commercial 
availability of S.D. Systems .. . 


First "Disc-Less" 
Micro Computer 
System. *1050 


1. Replaces Floppy Disc Drives, 


2. CP/M,MP/M, Oasis and 
Turbo-Dos compatible. 


3. Transparent 10 operating 
system disc commands. 


4. No moving parts, no 
alignment, no media failures. 


5. Network ready. 
6. FAST! 


"Ram-Disc" 

5630 

e Operating under CP/M the 
"Ram-Disc 128" functions as a 
fully compatible floppy drive 
replacement. Maximum single 
board configuration of 256K 
Bytes offers the equivalent 
capacity of 8" floppies. If more 
local disc image storage is 
necessary the Ramdisc system 
may be expanded to a full 40M 
Byles. 


е Whether operations require the 
"Ram-Disc 128" to operate as a 
floppy replacement or as a high 

speed data acquisition system is 


Circle 435 on Inquiry card. 


i 


solely dependent on single 
system configuration. 


e In real time data acquisition 
and subsequent processing 
applications the "Disc-less" 
System approach affords mini 
computer speed and versatility at 
micro computer prices. 


"Rom-Disc" 


e The "Rom-Disc-128" is a 
direct replacement for floppy disc 
drives used for the purpose of 
booting the CP/M operating 
system. Further the "Rom-Disc- 
128" is a direct replacement for 
floppy disc drives used to load 
and store applications programs, 


e A total lack of sensilivity to the 
storage and handling parameters 
of standard floppy discs make 
the "Rom-Disc-128's" media 
virtually "immune" to familiar 
system failures. 


e Under popular CP/M utilities 
lhe “Нот-Пі5с-128” appears as 
a simple disc drive, 


e Wilh CP/M configured in the 
S.D. Rom format, systems boot in 
less than 1/10 of a second. 


e Equipped with a high speed 
Н5-232 serial port the "Rom- 
Disc-128" will accommodate 


data transfer to and trom the host. 


e The “Rom-Disc-128" in 
conjunction with the previously 
described "Ram-Disc-128" 
provide true system portability 
and independence from floppy 
disc drives. 


e Each "Rom-Disc-128" may be 
attached іс a 256K Byte 
applications "personality module" 
allowing maximum system 
flexibility and personality. "Rom- 
Disc-128" because of its very 
nature offers "maximum" 
protection from software piracy. 


“Turbo-Dos” 
$350 


2-80 CP/M compatible network 
ready Turbo-Dos in stock, ready 
for immediate delivery. 


Versa Floppy Il 
“With CP/M 3-0" #475 


e Supports dual 54", dual 8” or 
both. "CP/M 3-0” included, 


1500 М.М/. 62 STREET 
FORT LAUDERDALE, FL 33309 
1-800-327-5567 

IN FLORIDA CALL: 305-776-7177 


| at Sonics "We are Technology" 
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Help us clear the decks and 
help yourself to significant sav- 
ings on these excellent products. 

ық ам been [ш оп 


пасинок elles ШР О! 5. 


тм1003 А — 80 0 rack, 
йон pees drive with a 


access time of 3miliseconds 
ee 


definitely buy a drive. Buy two. 
Maybe someone you know is 
ee il зое 


ky immediately. At ihese 
prices, they won't last very long. 
Hopefully. 


Tandon's TM100 series of Sinch 
mini-floppy disk drives all feature 
Tandon's patented read/write 
head design. 


Available in four models: 


dive With a storage capacity ol 
500K bytes untormattec 


Circle 25 on inquiry card. 


per side, тиін Керри 
он with a storage capacity of 

000K bytes unformatted and а 
кезді те а access time of 3- 
milliseconds. . . 369.00 


Tandon's TM848 “Thinline” 
serles of &inch floppy-disk drives 
all feature Tandon's patented 
readiwrite head Че: Тһе uni- 

gue “Thinline” design allows Iwo 
drives to be installed in the same 
space as a single conventional 
drive. 


—À in two modals: 
ingle-sided, 77 track 

flo oppy-disk drive with a storage 

capacity of 600K bytes double 


[>ч s ade ine and а 3-mil- 


tack totrack access | miae с 
490.00 


=} 854585 »55s3 е 


MODEL Ill DISK DRIVE KITS "Ta^ eere 
Controller Kit includes aíl boards | 

assembled and tested, internal 
controller, mounting brackets, 
switching power supply, and in- 
stallation instructions. Handles 4 
Нива, ‚.360.00 


Kit #1: Controller ки and Iwo 
ТМ100-3 single-sided, 80 t 
РТТ" 875,00 


Kit #2: Controller Kit and two 
00-4 doubla-sic 80 track 


Kit #4: Controller Kit and two 
TMt002:doublesided, 40 track 


| f vit 30 days. 
ying is Y ve | the itam and 
we fll makal тіні nd we'll pay [he ship- 
E charges 
We acce | Visa and Masier Card on all 
orders, CO . up 10 $300 00 
"ш 52 00 tor standard UPS shipping 
and handling on orders under 50 ibs. 
deere in continental U 5. Call for ship- 


over 50 Ibs. Foreign, FPO and 
APO orde 's айй 15% lor shipping Calitor- 


Prices quoted are for stock on hand and 
are subject to change without notice 
CALL OUR EN DNE 
FOR WEEKLY SPECIALS. 


Listing 3 continued: 


«10 


525 


639 


«ҚТе,ЕРФТ5(АҚ,1) 

tIF WINS (ADE, ASC IATIA31,Lj)2"3" 
GOTO 500 

IF AT>="0" AND Дт ное 
“НЕН IP NTa? 


4атрцт ҮПРТНЕР ІТ" TR А ҺЕТТЕН 


“егі A қимаға (CATECOPpY 4) 
AD АГЫ TT те "HR ORD 


THEM fwd 
ағғға 500 
тЕГЯҒ nemo 400 
AR=Ane" " een’ "TR BOSD [S PORE, A 
: TAB'T-Ü SPACe TS Апр AT THE END 
"ТЕ FART=0 **TP FILTER TOROS АРЫ "^ AF 
THEN РЕТИРМ SHTPPEN, THE "worn TS 
TF AB=AART I TART) COMPARED HITD THE TTA? 
GOTO 500 
TARTHTARTS1 
ТТЕ TART NART 
GOTO 620 
TETURN 


тесебтегвегвсвераварвтеогтеевавгвевагеввевйтаеввевавейа автвеевевавввьеФійайзеевііеіһіжейіа 


THIS SECTTON ОР THE PARSER EXTRACTS САТЕСОРҮ 1 OR 2 NUMBERS 


ФовфоәфеаебфизоФООраафвиефтефефвефеефктейтесбреффеоәзвтаебеефеворезтеійаеӛбеедтеееезефтеф 


640 


544 


550 


E51 


654 
656 
660 


665 


670 
675 
478 
679 


ва 


685 


689 
690 


695 


656 


700 
705 


710 


AN=RIGHTS (AN, DRE LAN} =1} 


ТЇР АТа”4% OR Ата"-” ӘӘТЕСТЕ WPETHRER € ON = ARE 


THEN ІР НОТ { { (LEPTS (AN, 2) 3", " )JANMDIMTOS (AN, 2,11>="0" IPVENTATELY 
AND MIDS (AN, 2, 1)<="9") JOR(LEPTS (AN, 1)>=70" FOLLOWER AY A 
AND СЕРТ (AN,1) «c»"9"))| NMA 
THEN Hay 
:Gtrra 550 
IF Aven. °&трдта мНЕТПЕР . IS А C" EAnTWC 
THEM TP NOTI(LEPTS (AB, 1)>=°D" AND LEPTS (AM 10 sz "2" | PECTPMAT, 
"ГЕМ Wt=7 
:G0TQ 550 
Fp=0 "USYNITTA'TZE DECTVAL AMD 
“РЕ”0 EXPONREHT FLAGS AND BEGIN 
STF Атена" апт; "ПЕ PORN 
Goro 654 
ІР A=," 
THEM РГ-І 
:ABe"+." 
:GOTD 556 
АВ=АТ 
AT=LZPTS (АН, 1) вес” NEXT CHAPACTER 
IF AT*5"Ü" AND АТ<ө "9" **NU"nER? 
caro 705 
ТР AT=*." AND PD90 AND FE-ü **hEgCIPATL POTIHT* 
THEN FD-1 
:GoTO 705 “естен AS PART OF EXPOTENTO 


TE [АМ=°+” ОН AT="-“JAND(RIGHTS (AN, LJ="E" OF RIGHTS (AR, 1) «**) 
coro 704 

IF NOT(AT-"E" OR NTs"D'"j 
GOTO $95 

IF РЕті 
сота 595 

IF LEN(AN) «2 
СОТО 695 

TF MIOS (AN,2,1)>="0" AMD MTD$ (AM,2,1) <® 
THEN FE! 

MOTD 705 

TF *Tr(MTDS(A^9,2,1] »"-" OR PTIDS (AH, 2, Vv "-") 

ст 695 


IF LEN SAN) *3 
corn 695 
ІР M"TD$4AN,2,1) 52a"0* AND YTINS{AN, 3,1) ==” 
THEN FE-l 
«бото 705 


ФӘЕХРОМЕМЯ" Ер 


**"uPRE APR PNPNP merane rey 
КНЕТИЕП D AND E ARE PART ОР 
AN EXPOMENT OR PAP" OF А 
NEW Yorn 


sepipmIT6* IR COMPLETES (MERE TNE, 
WHETHER ТИЕ COFPLETE RAT TY 
TS AN THTECEP ПР A PEAT 
NUMERP 


НТ=2 
:DVeVAL (CAR) 
ТТЕ ABS (DV) » 32767 
THEN TY=SGN (DY) * 22787 
ELSE IVenv 
IF Fred AND DVsIV 
THEN NT=1 
RETURN 
AB+AB+AT 
: AMERIGHTS (AN, LEN (AN) =1} 
ТТР LEN (AN) =O 
GOTO 69% 
AT=SLEFTS (AN, 1] 
:GOTO 660 


жатніЗ ADDS ACCEPTABLE FHAR- 
ACTER TO THE STRING AND GETS 
МЕХ” CHA"ACTER FOR TESTING 


SOSAAHEAAMOEHF TREE HHSAEHHOKRAESHRESHAED SAHARA ASEPEASHADHAAREASCERAEAET ESCH SRE KT еее» 


SUBROUTINE GET SORO 


URER-ACCERRSIBLE SIBROUTIRE (LING 750)FOR MATCHINC ЕМТ"ІТТЕС 
{(EXCRPT CATFOOPY 6--STRIRGS) 
FOH NUMRERS, NOPMALLY TSE SPRAMUTTNE 850 ПР F450 


INPUT 


MAS -THE STRING TO RE MATCHED AGATNST TPE CURRANT EMT Ty 
{РОР CA *FCORY 3 OR 4 MAT^PES, TT MAY ТЧГІЙІП” OFF TPATT TRG ВҺАМК!\ 
RLET--THRE HUVAFP OF LETTERS HEZCINNTNC AT THR LEFT "UO BE VAC 
(CA"ECDRY 7 TS ALPAYS "KRLET=1*) 


Listing 3 continued он page 348 


МЕЈ 


MODEM | 
$429°° 


No other acoustic modem 
gives you all these fea- 
tures at this low price. 


The MFJ-1232 Acoustic Modem gives you a 
combination of features, quality and performance 
that others can't match at this price. 

0-300 Ваші, Ball 103 compatible. Originate/ 
Answer. Half/full duplex. RS-232, TTL, CMOS 
level compatible. Use any computer. Cassette 
tape recorder ports save data for reloading Of re- 
transmission. 6 pole active filter handles weak 
signals. Carrier detect LED indicales adequate 
signal strength for data recognition. Quality 
"mulfs"" gives good acoustic coupling, isolates 


| external noise for reliable data transfer, Crystal 
| controlled. “ON” LED. Aluminum cabinet. 110 


МАС or 9 volt batteries. 9x1V2x4 іп, 


Apple Il, it Plus: software and cable fer 
medem, MFJ-1231, $39.95. Plugs into game 
port. No saria| beard needed. | 


Мә! PaL. ГРАМЗҒҒВ iver 11 


* Am 
е Қ Феегаезеф 
It's like havin 
an extra por $7095 

MFJ-1240 RS-232 TRANSFER SWITCH. Swit- 
ches computer between 2 paripherals (printer, 
terminal, modem, eic.) Like having extra port. 
Push button switches 10 lines (pins 2,3,4,5,6,8, 
11,15,17,20). Change plug of cable to substitute 
other lines, Push button reverses transmit- 
receive lines, LEDs monitor pins 2,3,4,5,6,8,20, 
PC board aliminates wiring, crosstalk, line inter- 
ference. 3 RS-232 25 pin connectors, 7x2x6 In. 


$ 95 MFJ-1108 AC POWER CENTER. 
С) Adds canvenience, prevents dala 
loss, head bounce, equipment damage. | 
Relay latches power off during power 
transients. Multhfilters isolate equip- 
телі, eliminate inleraction, noise, 
hash. Varistors suppress spikes. 3 
isolated, switched socket palrs. One un- 
switched for clock, etc. Lighted power, 
reset switch. Pop-out fuse. 3 wire, 6 ft. 
cord. 15A, 125У, 1875 watts. Aluminum 
case. Black. 18x2314x2 in. MFJ-1107, 
$79.95. Like 1108 less relay. B sackets, 
? unswitched. Other models avaliable, 
write for Ires specification sheet. 


Order from МЕЈ and try it. If пої delighted, 
raturn within 30 days for refund (less shipping). 

One year Unconditional guarantee. 

Order yours today. Call tol) free 800-647-1800. 
Charga VISA, MC. Or mall check, monay order, 
Add $4.00 each for shipping and handling. 


CALL TOLL FREE... 800-647-1600 
Call 601-323-5869 іп MS, outside continental USA 


ENTERPRISES, 
INCORPORATED | 


621 Louisville Road, Starkville, MS 39759 
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Circle 470 on Inquiry card. 


SUPERBRAIN 


The super performing, super 
reliable microcomputer from 
Intertec Data Systems features 
twin double-density 574” drives 
with 350K or 700K of disk storage 
| - expandable to 10 megabytes. 
А CP/M* Disk Operating System, 
64K of dynamic RAM and more. 


SUPER 
PRICE 


Because we're a nationwide 
distributer of SuperBrain, 
CompuStar, and the CompuStar 
10-Megabyte Disk Siorage 
System, we can offer the 
absolute lowesi prices in 

the business, 


SUPER 
SERVICE 


Better yet, we offer you a 


great deal of service and support 


because we want your business 
tomorrow as well as today. 


e We'll burn-in your SuperBrain 


tor 72 hours before 
we deliver it 

e We'll help with installation 
and configuration 


e We'l repair equipment at our 


Service center and replace 
modules when necessary 


e We'll fill your software needs 
or help you develop your own 


e We'l match your SuperBrain 


with a super printer 


For more inlormalion call 609-424-4700 
Qr 21562912839 To order call ісіНгее 
800-257-5217 ri МЈ са! 609-424.4700 


j 3 Keystone Avenue 
l chere Rall қа овас 
* Registered trademark of Digilal Research inc. 
SuperBrain and CompuStar are lrademarks 
ol intertec Data Systems 


NITE 
JEM SE EMS. 
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Listing 3 continued; 


OUTPUT 
PLAG--INDTCATRS THE SUCCESS ПЕ TIE MATCH 
l--SUCCESSFUL MATON 
Ü--UNSUCCESSPUT. MATCH 


Әбкейзерразізсетозеітетоаевевввеветвевеефеееегрееьасейвеевфоеаеьвеввоавеффоеефоогефееее 


750 ІР ҒЕНТа1 

THEN GOSUn 500 
753 TF F*Rel 

THEN PRINT "MATCHING ENTITY ";AB;" WITH "SAM 
755 FUAGSO 

«ЛЕ NP<>6 
THEN IF РР (Aa, "LE? ЕРТ (AM HEE) 
THER PLADI 
:ҒЕКТ-і 

760 RETUPH 
тжаетоттосасбееторовевваагвьгрвсваеегочоееогьвеаватеваггбебаіфвезаійісееееебтерісеійашфішмф 


SUBPROU"TINE STRING 
USER-ACCCHSSIBLE SUBPOUTTNELLINA BOOT TES" FOP STRTVCRInATEROPY 61 


INPUT - - чоме 


DUTPUT 
FLAG--INDICATES THE SUCTFSS OF TVR мден 
1--SUCCESSFUL MATCH 
0—-UNSUCCESSFUT, VATCH 
AB--CONTAINS STRING 


РжгзетфеабеоагеетефефвттоОЯФеваатадерасфафайфйбевеефйфвттійаеғттаортосейзезвейбейдетвесве 


800 ІР FENT-1 
THEN GOSUB 500 
803 IF FTRz1 
TREN PRINT “CHECKING TF "i;AU;" ІЗ A STRING" 
BOS FLAG*Ü 
ТЕ NT=6 
THEN FLAG=1 
:РЕНТ=] 


Н10 RETURN 
ӘйебажезанізеинасіжсфгаебтарезевнеавевтезбӛғеветекаваріфжффЕеЕфайжайкейійбаіршіезісгеиіааздейффіе 


SUBROUTINE TNTEGER? 
USER-ACCESSIBLF SHBROUTINE( LINE 850)" TEST FOR TN"EGERA 


INPUT 
FT--CODE FOR ACCEPTABLE VALUES 
3--ACCEPT ANY REAL МПМВЕН OR INTEGPR; CONVERT "О INTEGER 
2--АССЕР” ANY HEAT, NUMBER OR THTEGER; CONVERT TO INTEGER: IP OUTSTOE 
BOUNDS, БЕТ TO WEARES" BOUMD 
3--АССЕР" ANY REAT HUNRER OP INTEGER WITHIN THE BOUHDSIREJZECT (THERE! 
CONVERT TO INTEGER 
-1--ACCEPT OMLY IN"ECERSIANY VALOR) 
-4--ACCEPT ONLY INTFGERS; T£ OUTSIDE BOUNDS, БЕ" TO MEAPEST AMUND 
-1--АССЕРТ ONLY TNHTRGERS WITHIN THE hOUNDS 
BBl--LOWER ROUND 
BB2--UPPER SOUND 
(BOTE--BOTI. BOUHDS MUST ЯҒ EMTEPED TF CATEGORIES 2,3,-7, OR -3 ARE 
CHOSEN} 


OUTPUT 
PLAG--TROICATES THE SUCCESS NF THE TES" 
1--SUCCEASFUL TEST 
0--UNSUCTESSFUL TES? 
TV--COMNTAINS THE INTEGER VALUE ТР TES" 15 SUCCESSPNY, 


NOTE 
ABSOLUTE VALUES GREATER ТРАН 32757 BILE НЕ REDUCES тп 32767 nn -32767 
ІР ТТЕ ROUTINE TS ИЗЕП PO СЕГЕ FOP "HR VALUES--"SE атут 060 
ІР VERY LARGE NIT"RETS MAY BF ТИЫУМЫУҒТ 


!>РБввейвзаз>абзейдеесіэзеектіфсеасісафраввттаабавтазькаібаейіһбӛаввасайзееаійяйіӛӛшаркет» 


850 боса 900 
852 ІР ЕТЕ" | 
THEN PRINT "CHECETNG TP "АДА" IS АМ TN"ECTR* 
853 ІР ЕГАС=0 
THEN PETURN 
85% ІР Frog 
THEN FENTs 1 
z RETURM 
860 IF NT<1 
THEN PENT»1 
3 RETURN 
866 FLAGS 
+ RETURN 


ӘфежсавзафдейваттоатейстейікэйағктаарэзОтәйтЯФФЕИФВВОФВФФеейивававевечзвьаевбаевааефеквара 


COMMON SUBROUTINE РОН BOTH INTEGER AND ARAL RUPREP TESTING 


йй Өй} вваА в»>Ферейейизезізізтерйрезерсеседбсбетасевтегтроовттевзтезатротарвасеоваатфавв 
800 FLAG=0 
:ТЕ FENT=1 
THEN GOSUB 500 


805 ІР HT-7 AND AT-AINB, **IWPU'T OF GRAPHICAL VALUES 


THEN FENT=1 [PREQUTPES GPAPHTCS 
:GOSUR 500 SUBROUTINE AT LIN! 2500) 
IF WT«21 


THEN WERR*1055 Listing 3 continued on page 350 


DATA IMPACT PRODUCTS, INC. PRESENTS 
THE MOST FLEXIBLE PRINTER ON THE MARKET 


` THE NEW D-92 


й. Lit 


DUAL MODE MODULAR PRINTER 


WHY PAY FOR TWO, IF 
ONE WILL DO? 

Why pay for a printer that 
only does one job, when you can 
buy one printer that will 
perform two jobs. Data Impact 
Products’ New Dual Mode 
Printer, the D-92 allows you to 
print in the data processing 
mode AND in the correspondence 
mode for business documents. 
WHY PAY MORE IF YOU 
DON’T HAVE TO? 

Finally, there is a printer 
manufacturer that lets you have 
it your way. Some manufac- 
turers pass along the extra cost 
of serial interface to parallel 
interface users by charging both 
users the same price. At Data 
Impact Products we don’t think 
that’s fair. If you don’t want or 
need serial we won't charge you 
for it. However, should you 


require serial interface, xon/xoff, 
2K buffer, or graphics you can 
have it. All you have to do is 
specify your requirements. 
QUALITY PRODUCTS AT 
AFFORDABLE PRICES. 

All Data Impact Products 
printers are built with superior 
materials right here in the 
United States. Each unit is 
inspected, tested and burned in 
at the factory to insure superior 
quality. 


Standard Features on all 
models ineludes: 
- B00 Character Buffer 
- 100 CPS Bidirectional Printing 
- Parallel Interface 
- Short Line Seeking Logic 
· Forms Handling up to Four 
Parts 
- 100% Duty Cycle 
- Six Different Character Sizes 


INTERFACING FLEXI- 
BILITY AND MORE. 

Data Impact Products printers 
will interface with al! popular 
computers whether it is IBM, 
Osborne, TRS, Apple, Televideo, 
Atari, etc. 

So, if you want to double your 
output, lower your costs and 
increase your flexibility, then 
call or write us today for more 
details. You'll be eonvinced that 
Data Impact Products offers 
you more products for less 
money. 


aD DATA IMPACT 


п PRODUCTS, INC. 
| А Эрра ау of 
—— e Advanced Electronics, Inc. 
745 Atlantic Avenue 
Boston, MA 02110 


Telephone: 617-482-4214 
Telex: 951047 DIP INC BSN 


See us at COMDEX — Booth #2568 


Circle 179 an inquiry card. 
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Circle 444 on inquiry card. 


SBC-880 5-100 IEEE STAND ALONE 


SINGLE BOARD COMPUTER 


USES Z-B0A (2 or MHZ 
PEATIONES: REZ баты Port end Рипнин Ишт Por 
в Pvogrammmbin aed Rew 110-0000 a Pogaras ine ДАТ 2295 
hel Tree @ Oh Bed EPROM в 1К On dod НАМ КА 285 | 
817 CPA fhos loc SHC FA net FOC-T 


Listing 3 continued. 


?GOSUB 1200 
t FERR»1 
z RETURN 
tELSE TE=TNSTH(] AN, ATHE} 
(ҮР ТЕз0 
THEN WERR=10°58R 
zCOSUR 1200 
ІҒ”ЕРН-1 
2 RETURK 
БОЛЕ AWeRTGHTS (AN, TEN (AN) - TE] 
„Сози 2500 
910 TF NT«5»1 AND Nt<>2 
THEN RETURN 
915 ІР BB2«BB]1 AND ABS [ЕТІ <>} 
THEN NEPRE 1052 
:;GOsS0H 1200 
: RETURN 
920 IF ABS(FT)»3 
THEN ІР DV*«-«BB2 AMD DV»-HHl 
THEN PLAG=1 
+ RETURN 
tELSE RETURN 


**HUMBER? 


**^ARE BOUNDS ACCEPTABLE! 


**WITHIN ROUNDS FOR PTsARE(3)? 


930 FrAG=1 
ТЇР AHS (FT}j=1 


OE ТЕАТР (TIIOQ-4) Dewan 9 Digital 
Pinaya Curmponaenon. 


іл and Tested. ....... $325 


НЕНІ $300 IEEE 000 188 (SLE 
FLOPPY DISC REAL TIME 
CONTROLLER CLOCK CALENDAR 
GIVE YOUR COMPUTER THE 
иы мын to Eu or оты HOA Вас -Diy- Moa Yaar 
татым) 8 Заар rali cin ker парата FEATURES: обмана cones erupts 
BEE DO, 55 and DIG tremens демі в Ол bosd еститін Baran 


Мотото tte, veer (пайын йы poster 
қай 


THEN RETURN 


— "dmi а — 


"YbY"*t?**4*HRETtBERREEA ФЕӘРРФРЕНЯНЦНВЯт---- 


FPROA ч) ass SIC В arid VERE ан CEM | | 
nes ANY PAIR OF STANDARD 89%, ос саас | 
қ APPLE I! COMPATIBLE 
| FLOPPY DISC 

CONTROLLER 
ا‎ 


(Ед a Cie ағу ғаға iil ÛÎ Air E 1 
a (тесе on | Баш індығаа ET 195 


APPLE |! со MPATIBLE ASCII 
t KEYBOARD 


FEATURER: Миу fiie Funcenn @ кылы __ пв ^o^ HUR PRICE 
Синоду for SÁADUllicaiom or bipansnn 9 Pugin Competitia 59 0 


әлін Apia ве Munts in Аура Саша © Шиши Lrwenr Castel Chit 
sr MONITORS 


faite. 8 CeO балғын 8 Law Белін {иин НЗ 
Нығман азі ыце pd Тегі 


къаш st end SOD fine IA carvers. Con 
son. eem yeh Араар 


Е ШІН" 12” "€ 
Rai EMERE 
ТУГЕ FIT ваны 77] 
шә 12 (stint 13 
of 9 а 86. _ (ын 8 o2 134 


— > Th reed іга вај 


SUNTRONICS PROTOTYPE BOARDS 
APPLE Dtm thes glace eth сй 
рінен Айра and Danore! Ратрса» сайн. 
Сөзінің makna of 17 agi көшін pinal donus 
at tF o t" mamy 

"UN 722 51375 


&-100 Pretetype. Dau lale dad шала эһ {ый 
йар жү тиеуігенні 8-100 cotin. stra ul 
35 « УВ озіне planed danu an MEC ж 1° naa- 
ird) khocslinns ler hanbia mtd 

SUN-T31 $17.28 


SOLDER PLATED w/DOUBLE SIDED TERMINALS 
A856" CENTERS  'h20 un TR a AH bod Г bots зсіз) 
aru) parue atm pori avem | 2- 

— EE FUN MNr-g Hokie 3? РА pei Mv 31.M 
42/44 ма аъ бану 1" hio eet, Cor- 
Міне А мамык id 17 рға тан priva чре. Знае 
few, SUN U-TE 53.25 
tel BITES PAM 27 міс oping 
эл preria даера Флү | 2 Hind FI UA qun Қа 
EUN IC-L вз за 


Basler ares TL. 
SUNTRONICS 


{XMAS SPECIAL 1 . 
EPRON's, RAMs, CPU, and MISC | 


Bam Мыр 1-1 В мр an 
EEL "T fi CML Bie Sree Бп 625 LAL 
ота йа зай CAL Эду — зал см 
333 кв ығ CAU HATO] 790 JAU CAU 
JTàà 1085 1450 CAL ji Mier тәнім) CALL 
J-OACPU 628 АЯҚТАЛА Втрата ЕН For ТИ Mial F17 00/8 


0% 2: OFF ай Қ. ы 
б мене 


Бета eon J, а 


шаша. SUNTRONICS CO. тс 


12621 Crenatew Bid. Hevethorne, CA ЭО4БО 


SATURDAY TO Quare fa & bom 
(213) 644-1749 


„ПП Ж Л + |1 тіні FREE 
Шу Рт Їп aes) ГІ oriri) 


1-800-421-5775 
Mau Order — Sicca ier E14 Send Maney Cher or Check tà 


Јене De. rite) 
Р.О BOX 1865?— Ospi 8, HAWTHOAMNE, СА 90250. Udy pour 
| Аш pt a ume wrghnie papain (abe) Add E2 OD 
page diari "+ Caldas nre aid B, ойға лай 
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935 ТР FT«2 «еске = MEAPERP SOUND? 
THEN TP DV«-Bhl 
"BEN M-AR! 
іТУеВВ1 


:ELSE ҰР DV>=8B2 
ТРЕН TV-BB2 
: (V BB2 
940 1F PT»-2 
THER IF Dpv«mpnl 
"HEN ТР WT-1 
THEN ТУЗВВІ 


ELSE nV£H8H1 
ELSE YF ТУ/>НП2 
THEN IF NTel 
"HEN TV-BR2 
ELSE ITy-957 
945 RETURN 


ШтезафаетакейаййтаэфтбаффаоьфФівЕВФФЭФФбатаазвтаевгезеедеоеФеезая ева аатвваевагагевававда 


SUBROUTINE REAL NUMBER? 
USER-ACCESSIBLE SURROUTINE(LINE 950) TEST FOR REN, NUMBERS 


TNPUT 
PT--CODR FOR ACCEPTABLE VALUES 
l--ACCEPT ANY REAL NUMBER OR INTEGER; CONVER? TO REAT NUMBER 
‘2--ACCEPT ANY REAT, NUMBER OR INTEGER: CONVERT TO ПКА, NUMBER: IF 
OOTS INR BOUNDS, БЕТ ТО HEBARPS"T SOUND 
J--ACCEPT ANY REAL NUMBER OR ТМТЕСЕР WITT TUE BOÓUNDSIRETRCT OTTERS} 3 
CONVERT TO READ NITMBER 
-1--АССЕРТ ONLY REAT NUMBERSIAHY VALOR) 
-2--NMCCEPT ONLY REAL NUMBERS; ТР CUTSIDE ІММІНГб, SET ТО HEARERT BOlTUD 
-1--ACCEPT ONLY REAL NUMBERS W''rHT*"U TRE MOUNDR 
RBl--LOWER ROUND 
BB?--UPPER POUND 
{NOTE BOTH SONHTS MUST BE EN"ERED TP ГАТРПСОВТЕС 2,3,-2, OR -3 ARE 
CHOSEN) 


OUTPUT 
FLAG--INDICA"ES THE SUCCESS OF THE TRST 
l--RUCCESSPUL TEST 
0--UNSUCCESSPUL TEST 
DV——"PDW"AINR THE REAL NUMBER YAIR ІР TRS? TS SUCPCESSFIUT, 


$5&4&à494bt9óbkbbhtkkhtébttéhbhbbhéestbbéuestébtuabhebbstodtétapshnsRERREÉERSPROUSTESPOPODOTOUSTAAM 
950 GOoSuUBRB 900 
852 ТЕ FTR-]1 
THEN PRINT “CHECKING ІР ";АВ;" ІЯ А PEAL МКӘМВЕР” 
853 ТР FLAGSO 
THEN RETUPN 
855 IF FT» 
THEN FENT=} 
? RETURN 
960 IF HT»2 
THEN PENT! 
2 RETURN 
965 FLAG=0 
: RETURN 
МТЕТЧОГТҮХСГҮҮГГГТҮТГҮҮІТҮҮТГГҮҮТҮІТТТТҮТҮТҮТҮТҮҮТҮТҮТТТТТҮТҮТҮТҮТҮҮТҮҮТТҮТҮҮТГТҮҮТ 


SUBROUTTNRE NEW COMMAND 
USER-ACCRRRÍIBLE SIRROUTINE (LIME 1050170 SET ЮР "AH" SO THAT TRE LER" sree toy 
IH A НЕН COMMAND TS THE LFP" EMTTTY ІМ "АМ" 


INPUT - -NOHNE 


OUTPUT~-HONE ОР CONCERN TO THR П<ЕР 


Фӛбдеввебвфвееатгазвтейиаеваефриоаоатеозаргеееооеовезешзезееегезетезейегегедевагевававоовав 
1050 PSRR*0 

+ TEOCeÛ 

sIF 1Е>0 


THEN AN=RIGHTS (AN, LEN (AN! - TR) Listing 3 continued an page 353 


vk ма 


- (BEST VAN MPG UN DERTHE SUN. 


T 72-5 at 


2, 


a 


А ing == 1-- Now First With 20 MPG! 


Vans c 35 P ist for setting gasoline mileage 
стайды m ‘ou 4 tro is^ signed —the engine is moved 
фә, di Panag elor n тооп Jm for passengers. And room for loads — 
| ER get с еее like tough body-on-frame 
Қаза айыр and Twin-I-Beam front suspension. It's no wonder more 


Ford Vans are on the road than any other make. î 


Ёё 
= эд 


| "Diesels excluded. Get it together—Buckle ир. 


- ТВавед оп RL. Polk & Co. 
, cumulative registrations Р 
ы. Е. ue | as of July, 1981 
BEST VAN MILEAGE | @] 1B) 3 EGONOLINE 
ғ” T | 
4 коб visio 
E-100. 150 with optional 4-speed Overdrive L ta 
transmission. Use for comparison. Your mile- CRM Fa 
age may differ depending on speed, distance - T. а `. 
and weather Actual highway mileage апа Ja ILF 
California ratings lower ық" Маза- 


GIFFORD COMPUTER SYSTEMS | логоа 00 


the utu a, | 
Multi-user computers per oka mui user соль 

| * 3 заты. i | : P erbe Ла мы 
CNOT Keep расе with E SON n d OC | 
business and technology. | соста wont 


i nappwag. | 16 bits — Financial planning 


B 8 MHZ 16 bit (2088) CPL 
- | Dn It {AOR го 
Ot тейапүге 10 MH, 
| ite 1 (алы; 
a a Mega Et і | TV 


oppy disk storage 
Ut LL BU МЕС] sles 

VH ester d Ж STOMmOGe 
20 slot IEEE 696/5-100 bus 
9 RS-232C serial port 
Si 8. 1 ИА cR E 


P/M H-16'M | icludina 


| d arit ығы 
| CH Miron 
| N P/M 86™ 
BASE II™ Data Васе | 
| fianagemern 
ирек aic" Fin | 


T E ^et r he | P a fi > 1 - | | ' j 
Е 9! "i ес | м ie МЕЗ w MI e = » 91 РІ Ti (a ¥ -= 1 
= > = j 
— " -—— — А — е = т. T—-- = F 4 ы» 
ment with a single user ir ne ainin ITTY E and support facilities. Cz 
LI ГТК ) = | | | 
МИТ " - jas —— — A а. а - 
ме — Ar nate T^ - 
STaliation. {пеп vc an act ana Ge Soron ес | WM We 31715 | 1 | 
» y ) 
uL 1 à | p ls эр | B т % | P 71 = кту sé Ға 1 =] | = > ! | 
E А xd = E = 
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М E ar i [6 | Із! - 4 Leif ОГ & ] t | sat, 26 Та т, [2 | 
i E | پا‎ ” 17 - Ға ! 
"RET A рты | a um af 5. c= 
ao ih! ПЕШТІ а ғай; Tar | ^il қ j E “7 PMEs 
- ғ) i | Ў =} 9 - 
r^ i EE - on EF! T or afe ІТ APM EE e «їйє ө ы: Га! тете ТЕ 
3 р - E ' a] "Inr riri urs TEAT 
y^ = gen қ Fm de m, em , í , 4 [4 N чб and wa nitaupmedad ter 
"ГИРЕ | ГЕЙ! 1D 0f ДАТ EUT е 7 n ) VC ГГ і fe p I. 1 CD/M anc 
р \ і 1 410 i = SE 3 М! 1,5 
e Ф. = "un, we uu ر‎ а = i Y Y 4 ^y - 1 1 = қ Р Ç Р - Ы 
Те, erario ІЗ | 1 [ \ "rmDuters | JUTE! z| Е: жаенле LN ILE ЯР registerer agemarks OF Dia 
at the same time protecting vour hardware В ta! Research. supercatc is a trademark 
t $ Am = "егі Shar j "ran а 
П E Жанға келі (Ға шғатутта — Та жаз ed TES T | ti АС | 
| d Compute SUT | international Corr li 
Р. = Pr 854] 111 irri Pr: 
m. CE "m 
! 1 ТІБІТЕ A| USE 1 | |! Cr 1 [s] | [4] = [| "774 
| 4 Га қ т ПЕГ = Ti | | И" 
Sud» UT c L LIN p | 
۴ = T 
j| T4 3 С = E л le aval ala, | | = E wd = T Ғы n 2 
à LIU c EET: j PATE [n " J 1 mm" 5 : £ 
me =] - | ce 1 A rat | ! 
d 1 ТҮЗЕ Al 1 | ТҰ [5] | 1471 Ра е a wi Bs wr | j ГЕ 
grams. too. If you're usinc SCO 2 ус ә mp. 1% Cente 


Circle 211 on inquiry card. 


Listing 3 continued: 


:FENTwI 
1 RETURN 
tELSE TF NOT(EOF {1} } 
THEN GOSUB 1655 
GOTI 1050 
1051 IP ҒЕОС<1 
THEN GOSUR 1055 
1PENT}1 
: RETURN 
1052 GOSUB' 1055 
: GOTO 1050 


ФейбвеаееебаефвазфәзеффжзФавфедаезкоФ?тееефеоветовсфваоеветеотвефетосетеізежтвінгеіеаі 


SUBROUTINE FOR READING A СОНТТІНМЦАТТОЫ LINE FROM "НЕ CONTINUATION FILE ОВ А NEW 
LINE FROM THE TERMINAL On INPUT PILE 


бзесеетегтрееветесеотерегезеззезідфісізізшісіеірісміжіікіжеейфійіжебездіфгіейібійіезеберзфьофФФфоВа 


1055 ІР МОТІЕОҒЕ11)) **CONTINUATTOM LINE? 
THEN LINE INPUT41,AN 
iJ CONS JCON* 1 
: PETUPN 
1050 CLOSE#1 
1OPEN "O",6L,"PREADTEMP" 
1065 IF FFILe1 
THEN LINE INPUTS2,AN 
:SJFILSJFIUL«]1 
tELSE LTNE INPUT "?"4AN 
1067 TF INSTR(AH,CHRS (34)) «»0 
THEN МЕЗЕв1053 
АН ы” 
:GOSsUB 1200 
СОТО 1060 
10650 IF FTR5s1 
THEN PRINT “РВРАПТМС A LINE" 
:PRIMT АМ 
1070 АТчАСОН 
:GOSUB 1080 
ІР РТ,Абт1 
THEN РЗӘТМТАТ,АМ 
: COT 1066 
tELSE IF РР =} 
THEN TF ЕОР (2) 
"НЕМ PFIUL-Ü 
(LOSE 42 


+e] GET МЕН LINE 


жетре” FÜR COP"TNTA"TOW IYF 


өт” POP END OF FILE TEPI" 


1075 PRINTE1, AN sepyr LINE TN СОМТТМПАТТОЧ 


:CLOSE@1 FILE AMD "HEN SE" FOR ТЕРІ)” 
"ОРЕМ "I",81,"PEAD'"EMP" FPOM СГПМТТІМОАТТГМ PTLE 
7FLAG=0 

:JICONZÜ 


‚сата 1055 
1080 ІР RIGHTS (AN,1)»" + 
THEN AN*LEFTS (AN, LEN [AF 1 =1} 
11P СЕН (АМ) >0 
THEN СОО 1080 
1088 IP RIGHTS (AN, J| AT 
THEN AH*LEF"S (AN, LER {AN] -1) 
: FLAG™ 1 
: RETURN 
:ELSE PLAG=0 
: RETURN 


*&tk4éahbbtkàhfkddkhb&thhk4tthbbàhkbhbthhkàtkhü4thbhthékt&thttkhbhkhbhbt4estüàabhtdàktéhttàktkhkkü&khbtékhts 


**TESTIMG ROUTINE POR 
POMTINUATION AND END OF PILE 
CHARACTERS 


SUBROUTINE “КІР 
USER-ACCESSIBLE SUBHOUTIME(LÍNE 1150) TO SKTP OVER CURRENT ENTITY TO THE 
NEXT ONE UNLESS IT IS THE END OF A COMMAND 


INPUT--NONE 


OUTPUT 
PLAG--INDICATES SUCCESS ОР THE SKIP 
l--SUCCESSFUL SKIP--THERZ TS MORE TO THE COMMAND 
C--UNSUCCESSFUL SKIP--THIS IS THE END OF THE COMMAND 


*&tttbál&htkt&ttüthkttkhhkttütkhttt&tthhththbhbhhàbkhtÀhbéthktththtthbtfthbàbhbhàbbàbbwekhkhàtuzuhkttb&bzübstrhbbaAe 
1150 FLAG»-0 


11Р IEOCe1 
TREN RETURM 
ELSE ІР LEFT$ÍAB,1)2ABOCh AND WT-7 
THEN I90€81 
: RETURN 
1155 IF AN="" AND РЕОГе0 
THEN IEOC»] 
1 RETURN 
1160 FLAG=1 
7 PEWT=1 
: RETURN 


Фегеффффетевфеефгафаетавкеесвсетдеоеесвтеквфевьооейффеоеззжаезейеевекжіжріжізібіекегійджіжіез 


SUBPOUTINE ЕРРгӘ 
П5ЕЗ-АСГЕББІНІР SUBPOUT"TPE!'"TME 1200977) PRINT EnnOP MESSANE 


IUPUT 
HERR--THE NUMBER OP THE &PROR 


Listing 3 continued on page 354 


DISCOUNT DRIVES 


Apple il Disk Drivas......... . 92895.00 
Controfler..... cece eee eae 580,00 
Tandon TM100-2 5%" 

ШИ ТИВМШ....>,-........ 
Tandon TM100-4 5%" 
dis Zenith... 


, $248.00 


.-....%319,00 


Tandon ТМЯ848-18,.,..,.....5355.00 
Tandon ТМВ48-2 В" 

thinline %5.................5417.00 
Tendon TM603 10 МВ Wini....$899.00 


Tandon ТМ80ЗЕ 14.2 

MB Winl.......-----.---. .. $995.00 
SASI Interface... .....-....3125.00 
Xebec Contrallat. ...,........%348.00 


Elephant floppy disks ss/sd $17.95 (box of 10) 
"ALL floppies discounted & 100% guaranteed" 


WHOLESALE SUPPLIERS 


Div, 6.0.5.5. Inc. 


Р.О. Box 22426 Carmel, CA 93922 
Call (408) 373-0320 


Circle 58 on inquiry card. 


Тһе Áppie users group 
| d NEWII software library RUN 
= | at truly attordeble prices. For the dirat time 
enjoy your Appie ro re fullest capacity 
IM / шыла өресін packed diska with over BO 
j cuieianding programs sach. Hot күзінің 
„Д Нот any pilher source! 
— = Appietu? 


йпм APPLEWARE INE, oars 


АЛ @xipngice variety of intarosting 


қ 1 = 2А cH useful anaanteriaiing programa 
м. 


° 23 D045 


indispenéabis to Ihe derious computation 

Inehading- 
Edvratienal в 
Mute “ 
Оаід Ваза ы 


Graphite 
Science 
Finance 
Library dish 1, 2 KH 3 arm mised colegores aod new 


diska 4 |Gamen!, S (Utilities), 5 (Graphics) А ? (integer) 
ші 450 95 әдеп Уну реу more? 


Order direct from ihig ad and Save up to 5136. 
Buy disk library package 1,28 3 and gata 
apacial bonus disk FREE — over 260 programs 
for $179.94 + shipping. For best value, gel 

ail B disks lor $349, postage prapald, for over 
530 of our best programs at 65е each! 

Call now tall free: 1-800-127-8664 

Fionda: 1-305-987-8685 

6400 Hayes ы 

Hollywood, FL 13024 


Busiegap 4 
Gand. “ 
Онга “ 


Circle 37 on inquiry card. 


EPSON 


NEW REPLACEMENT 


RIBBON CARTRIDGES 
MX 70-80 $ 4.75 ea. 
MX 100 10.75 ea. 


Please add $ 75 аа handling/shipplng 


LABELS 


$12.00/5000 


STOCK #10350 —1-15/16' x 3'a" x 1 wide. 
White— pressure sensitive— pin вй — 
4%” cartier, packed 5000 par бох 
Add $2 50 рег box handiing/stupping 
TERMS: Visa & M.C [add 4%), check or 
money order. С.О D.'s add $2 00. min order 
$312.00. CA residents add 6% Sales Tax 


Se COMPUTER 

" SUPPLY CO. 
25422 TRABUCO RD. SUITE #200 

EL TORO, CA. 02630 - (714) 768-0370 


Circle 410 on Inquiry card. 


| Wasting Monay! We Hava the World's Most 
Cost Effective Development System. 

a includes Hea! 1.0, а powerful 
100% machine code «йг! 


debugger utility program thal 
maka coding for BAHI Micros а 


апар 

* Program trom Commodore 
viC-20 keyboard Into БИН 
af ROM emulator 

s Jumper ta target POM socket 

ғ Там programa in сесин 

т Built-in EPROM programmer 
and power шргіу 

« Borne & runs EPROMS for 
tha Commodore V1C-20, Ing 

a Comprehenahve manuel 

s Fits EXPANSION PORT 


PROMQUEEN CAATRIDGE ONLY 6189 
Send for Free Brochure 


Gloucester Computer Bus Co. 


6 Brooks Ad., Gloucester, МА 01830 
617-283-7719 


ҰНҒА AND MASTERCARD ACCEPTAD 


(A commodore approved product 


Circle 214 cn Inquiry card. 


10 MB-31995 


INTROOUCTORY OFFER 


jW“ 10 MB Winchester Drive 
For 65-200, Apple and TRS-BO 


m i= 


Complete with Ок Ore, 
Power Supply, Enclosure 
Cabling and System Software. 


ASSEMBLED & TESTED 


Dealers or QOEM's - Call 


for Multiple Unit Pricing 
(med pts 


Circle 44 on Inquiry card. 


Verbatim 
flexible disks 


Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 


charge cards accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo, CA 
93401. In Cal call 
(800) 592-5935 or 
(805) 543-1037. 


Circle 381 on Inquiry card. 


Listing 3 continued: 


OUTPUT 
ТО THE TER"TWAL--GTVES EPRORE, “ESSAGE, AND HE CURPEHT счетту 


ӘТТТІТТІҮГІТҮТІТІУІТІЕТТҮТІТІТІЗІІІТҮТІЛІІЛТЕІІ71212113211772 112111111222) 
1200 GETE3,HERR 

PRINT "ERROR 4" үМЕРЕ;" ";AERR 
1205 PRINT "THE CURRENT ENTITY TS ",AB 


: RETURN 
шфійзікшейррайфайаафеавеевафторійейікктійсішіййшдішіеййегжіфешжііййзіжебтірфжейіжгей”дфеефрететершфейтф 


SUBROUTINE HELP ANN 8h Abulary 
USER-ACCESSIBLE SURROUTTHE(T.INE 1250) FOR HANDLING MATCPIVMG ОМ TPE WORDS 
"VvOCAbulary", "WELP", AND “HELPL" 


INPUT--NONE 


OUTPUT 
PLAG--TNDICATES THE SUFFERS OV THE MATTH 
1-—-8UClBESSPUI MATCH 
Ü-—UNSUCCESRPUL MATCH 
TO THE TERMTNAL--THE DESIRED INPOPMA"TON 
(OUTPUT IS DIRECTED TO TRE LINE-PRIRTER BY HELPL-—DO NOT DSE ІР 
USING THE LINE-PRINTER PORT РОН А PLOTTER} 


ФееееотфвоФфОБИО%оЯф”РБЬФвЕЖзЕьЯтэһһеФтаФваФевтвефидйтейікерзееейфтейтейшефіиттеетезеототжэстезтеяяввае 
1250 AM="VOCA" e*TES"i1NG FOP "VOCABULARY* 
NLET =A 
:GDSUB 750 
TIF PLAG=O 
THEN GOTO 1270 
ELSE PRINT "The command котак are:" 
ОРЕН "I",EK4,ADISK^"VOCA" MKAERG 
1260 ТЕ EOF{4) 
THEN CLOSEQ4 
“КЕТПЕН 
ТЕБЕ TNPUTA 4 ,AYOC 
r PRINT AVOC 
: GOTO 1260 
1270 AMe"WHELP" *STESTING FOR "РЕР" 
МЕТ =й 
1005068 750 
ТІР ҒШАС-0 
THEN RETURN 
ELSE OPEN "T'",d4,ADTSKe VOA" 4 АРЕ: 
+ TH20 
ЕТР ARs""BrnPr * sp0 VOU МАМ" A PRINTOUT OH 
"HEN ТН=1 гу "БЕ LIME, ротчттп?> 
1275 ІНЕСр=0 катс 1” "BETP ATL"? 
LAM "ALT, " 
rHLET=4 
:GOSUB 750 
1280 IF ЕСАС»0 
сото 1290 
1285 ТР ЕОР(41 
"НЕН CLOSE4 4 
: RETURN 
:ELSE TNPUTS4,AVO" 
ş COSUB 1300 
1 COTO 1285 
1290 JF FOF (4) *s5MAPTPCIHTMG FOR АМ ISNDIUTTHIAT, 
THEN CT,OSE14 Coe’ дыг 
:МЕНРВ-105й 
:GOSUGC 1200 
+AH="VOrA" 
:GOTO 1250 
+ ELSE AM=LEPTS (АЧС, 4) 
:МІ.Ета4 
:GOÜSUB 750 
:ІР FLAG] 
THEN GOSUB 1300 
CLOSET 
+ BETUPH 
:ELSE GOTO 1200 
1300 OPEN "I",2S ,AADISK+APRO4+LEFTS (AVOC , 4) 
1310 TF РОР[5} 
THEM CLOSEES 
: RETURN 
1ELSE LINE TNPUTES ,ABLP 
tiF [H=0 
"HEN PRINT ABLP 
сото 1310 
tELSE LPRINT AHLP 
:GOTO 1310 


бвейейевесзатфваикт,фФЕйвафФатТтфтайй тейік тте%ежтейізһійшебзікійіііжзезебтебтврезвейветаееттфежтжв 


SUBROUTINE SAVE VARIABLES 
USER-ACCESSTBLE SURROUTTINE(LINE 1400)! TOP SAVING NLP-BU VARIABLES BEFORC 
CHAINING NEW РАСЕ (ТЕ "ALL" IS NOT АН OPTION TN "CHAIN"|] 


IMPUT--NONE 
OU? PUT- -NONE 


PéthtéhbkbhhhthhkthAtéhthétto?küthühàhéttAbthtét4éthütábbáhtàtkthththbbbtthtbéhbheki**asdhbthbb^btühthtbb* 
1400 OPEN "Q",M7,"SAVENLP" 
:fWHRTTER7,AB,ACOR,ADEC,ADISK,ABOC,AEOL,APTL,,ATHR,ATWE, AOI", AP, APET, АРС, 
AR,ARET,ASTR,AT,ATER 
Listing 3 continued оп page 356 


Т! 


Тһе Non-Programming Abbroach to Data Base Management 
а —L a! 


Data Base Management 


Data management packages 
were created to save time and money in 
the development of software solutions to 
information problems. Many have been 
designed to accomplish just chat, 
although most have only the program- 
mer in mind. Sure they would save time 
in the long run, but what of che initial 
investment in time and effort 
learn the new language! What about дь 
non-programmers in the world who 
would like an easy yet powerful applica- 
tions generator? The solution is one of 
the most highly acclaimed software 
packages of our time, Т/.М. III. 


What is ТІ.М.? 


T.LM. is Total Information 
Management. Programmers love it due 
to its original solutions to classic data 
management problems. Non-program- 
mers adore it since they can use it to 
achieve the same results as with other 
more complicated programming-ike 
packages. 


What Makes ТІ.М, So 
Simple to Use? 


We ac Innovative Software, 
Inc. designed TLM. from day one with 
the end user in mind. Maybe he is a pro- 
grammer who doesn't have time to learn 
a new language. Or perhaps a neophyte 
who fears coding pads and lines 
numbered by tens. We felt that a data 


Available for CP/M,” and 
IBM PC DOS,” * 


CPM version—"695. [BM PC version—*495. 


Trademark of innovative Software, Inc, 
Тым aod MP/M are Trademarks of ГА! Research 
* f recjemárks of [BM 


Circle 233 on inquiry card. 


management package should be able to 
be used by anyone from a systems 
analyst to a secretary. That's why TIM. 
takes а full menu-driven approach, uses 
multiple HELP screens, and has a 
manual thar sets a new standard in 
documentation. 


Features of TLM. 


ТІ.М, has all of the features 
one has come to expect from a data 
management package, as well as many 
new ones, For example, a word processing 
interface that allows you to merge infor- 
mation from a T.LM. file with letters or 
other documents created by a word pro- 
cessor. Now you can automatically send 
personalized letters to hundreds or 
thousands—quickly and easily. ТІ.М.5 
Select command enables you to pull 
specific information from a file, For ex- 
ample."All customers who live in a cer- 
tain ZIP code, whose last name begins 
with the letter A to L, whose balance 
due is less than $50.00. A sophisticated 
report generator and even а list generator 
are also included. 

How powerful is ТІМ. With 
a maximum record size of 2400 char- 
acters and the ability to keep up to forty 
fields sorted properly at all times, ТЕМ. 
is powerful enough to handle just about 
any application. TIM. can handle over 
32,000 records per file, and two files can 
be linked together for reports if your ap- 
plication requires a many-to-one геја- 
tionship. ТІ.М, also includes all of the 
same editing commands as your word 
processor, thus making data entry and 


editing a snap. You can also pull selected 
records from one file to place them into 
another. Files may be restructured to add 
or subtract fields and/or change field 
lengths or types. ТА.М. even has it's own 
utility for backing up hard disks onto 
floppies. 


The Manual 


Many people believe that the 
manual is just as important as the soft- 
ware itself, a view that we at Innovative 
Software, Inc. tend to share, The manual | 
for T.1.M. is divided into two sections, 
the Reference section and the Primer. 
The Reference section describes all of 
Т.М commands and subcommands. 
This is done in English, not in technical 
terms or in our own language. Even if 
you have never seen a computer before 
in your life, you'll be able to read and 
understand our manual immediately. 
The second section is a primer which 
goes through several examples for you, 
again in plain English. These true-to-life 
examples take che beginner by the 

instruct him what to de 
and when. You will be able to see for 
yourself that ТІ.М.5 only limitation is 
the imagination of the user. 


Where to Find ТІМ. 


TLM. is available from many 
fine computer dealers across the country. 
Or you may putchase from us direct by 
calling 913/383-1089. Either way you will 
have the finest data management pro- 
gram available. 


Innovative Software, Inc. 


9300 W. 110th Streer, Suite 380 
Overland Park, Kansas 66210 USA 
913/383.1089 
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SUPER I/O™ 


Inigriace your TRS80* оғ білсін” wilh 256 
bis ој VOTI E трн ports + 16 Output peris as 
а тисш developmen! sysiem HO your cwn 
иеа кыт progect,as a controller (lor periph 
erat мгга, LED's. AMD's. ПАЙТ 
MODEMS. «oce chips. sensory. агт every 
thing elecmonmic) ая ап easy fearing аң? or 
connect multiple boards lor an imercomputer 
ical area network! Sample to program (ехать 
рез —— BASIC, FORTRAN & ASSEM- 


Soon Super-I/O" lor Apple 1)" & (BM PÛ" 
e SUPER + 1/0“ BOARD 
„зн Owners Manual $199 
ca анаган - 
e ACCESSORIES 
TAS-80" Cabie ispecily modell $28 
илеш” Cable 529 
LO Port Cabieiocder as needed 1:16) $9 
Chers Manual (manual ony) 9 
Appicapon A Technical Manual 
SHIPPING & HANDLING - 
(US oahi 
Kavada ramderis 300 sales 1а» 
"Chack or Money Order 
Crean Саға maats ada 10% 
WIN/MILL RESEARCH INC. 
463 Crampon Avenue 
Reno, Nevada 885022 
ORDER PHONE (only) (202) 329-0441 


Fat priority info, send SASE. 
“Trade Mark of raspactive company 


Сігсіз 495 on inquiry card. 


DATA COMMUNICATIONS 
SPECIALISTS FOR 
IBM PC & SEATTLE 
COMPUTERS 


Teleprocessing software available for 
above computers Із leme-sharng host of 
between two users (se gers binary ІНе5, also 
Version 2 soltware, Version 3, IBM P 
$95, SEATTLE $160. Wnie lor details or 
$3.00 for manuak 


SEATTLE 8086 computer and MS-DOS’, 
Pascal, BASIC, F рОН. COBOL. 
Perfect Whiter, or Mufti-Pla 

SPECIAL PRICE tor SEATILE SYSTEM 2+ 
4-pon serial board + cables 4 choice of 
Microsott BASIC, Pascal, FORTRAN, or 


COBOL 
eee 8086 GAZELLE Computer 
ет 
rie Юг iterature and pricas on above 
systems, or call for quote. 


BCSCS COMPUTER & STATISTICAL 
CONSULTING SERVICES 
Р.О. BOX 5351 
TERRE HAUTE, IN 47805 

na. 465-4111 
"Trademark a 


Сігсіө 159 on Inquiry card. 


MEMOREX 
Flexible Discs 


SAVE 40% vie 


4,33 

5 А et pem 

1 Side, double danaity 

2 Sides, double density ee 
1 Side, ВО track, double density ......... 

2 Sides, Өй track, double density . ...., 
{АП 535" have Hulxringa) 


Bim 


1 Side, single density .... ....,.......,. 2340 
1 Side, double danally .. asas .......... БО 
2 Sides, doubia dansily ........ конака зо 3 


| 
CHECKE — — Ыс — сор 
GD 727. о ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Ciair Shores, MI 48081 


Circle 274 on inquiry card. 


Listing 3 continued: 


:VRTTRG7 .AN 
:*ERTTE47,DV,PART,FAXES,PCOM , PENT, PEON , PERP, PPIL,,F7R, TEN, TERT, TV TICON, 
JEIL,NAPT,NCOD,NRRR NT 
1410 ҒОР TART«sÜ ТО КАР" 
: WRITER 7 AART {TART} 
NEXT TART 
1420 FOR ТГОЯЗт-0 TO Kron 
ІМРІТЕЙ7,АГОМ(ТГОР) 
:NEXT TCO» 
1430 CLOSE 
: RETURN 
ФШйійкбетебезіккзбебгефейтейріфвеетвзеоквефозктебФафаФӘфіфжЙ%ейзевффеазебззиісежбегһчаебаьайһтізафтававеа 


SUDRPOUTTIRE RESAPE YARTANGES 
USER-AC"ESSIRLE SITHROU'"TNF([T,OTME 145017) 9"RPa7np^ THE VARIANTES АРТИ 
CHATNIHG THAT WERE SAVEP BY BüURPOUTTXE 1400 


TNPI/T- -HONE 


OUT PUT — HORE 


аео кф грейізаееіешійісісбежейііксійіжтеасбегфайаейіӛдейрідейкіефіӛрфліздеееаиевееоеофттов 


1450 OPEM "1",#7, "БАЧЕНТР" 
z: INPUT? , АЯ, ACTON, ADEC ,ADTSE ,ЛЕПС, AED, ДРІТ, АТЧА, АТМЕ, ACU™,AP,APLT,APRG, 
AR, ARE? , ASP АТ, ATEP 
t TNPUTA7 AN 
: TNPUTE7,DV,PAPT,FAXES,FCDM, PRAT, FECT, PERF, PET, PTF, TROC, TRET, TY ICON, 
JFIL,MART,NCOM,WNERR,NT 
1460 POR TART=0 TO NART 
: INPUTS? , AABT (ТАЯТ) 
NEXT TART 
1470 FOR ICOM-Ü TO NCOM 
: INPUTS? , АСОМ (Ico) 
:WEXT ICOM 
1475 CLOSE #7 


ad&é4hbhd4ttétkttbrbhbbktàtdshs$khdütkdd4dsdhBBhdchhkdhdhdhtdddàdhht&khéétdhdikhtéetfhd hhfrhdüd HAAS 


ALTERNATE ENTRY POINT(LINE 1480)TO SUBROUTINE RESTORE VARIABLES 
USED ІР "ALL" WAS AN OPTION ІМ "CHAIN" 
RESTORES SEQUENTIAL TNPUT AND CONTINUATION PILES AND OPENS THE RANDOM 
ERROR PILE 


ІНРЕІТТ---МОНЕ 
OUTPUT - -NONE 


ЖзававеотоевиоофФеейебеейеғіэйкубійііфкіжійізгізстіріжзфізебдібргейзееезсбіибесгғдаейіймдейфісфтееіз 
1480 OPEN “1",)1,"НЕАрВТЕМР" 
ЗІР ІСІОМм>0 
THEM FOR [DUM=1 TO JCON 
LINE TWPUTÉRI,ADUM 
INERT TRUM 
14681 TF FFIL-1 
THEN OPEN "I",B2,AÀFTT, 
sTF JPTL50 
THEN FOR 'DUMs1 “O ТРТ, 
GINA THPUTR2,AnIT 
NEXT TTPUM 
1482 OPEN "R'",IFRJ,ADTSK4APRC«*"FERDP",B0O 
:FIELO 33,80 AS AEPP 
z RETORN 
1499 REM 
ЕЛЫ ТӘЛ ТТЕТІТТТЕТТТТЕҮТТТІТІТТТІТІТІТТІГІЗСГІПТІШІТІТІТІТІІТІТІТІТІТІТІТ 


RESERVED POR PUTUPE NEVRLOPYENT(LINES 1500-2494) 


иа ТТЕТТТТТТЕТУТТЕТЕТТТЗТІҮТІТТУЕТЕТТТІТТІТТІТІТІТІТҮТІТҮТІТІТТІГТТІТІТІТІГІІ 
1500 REM 
2499 REM 


тазажтжафффаетвервеевавеваРеФеереб%йееаагаегіейайвізіізейштізезераадігсекдідегіргетеде 


RESERVED FOR PLOTTER-NEPENDENT GRAPHICAL INPUT ROUTTHES(LIWES 2900-2995) 


532242 ЕУОТТТРТТТТТТТҮТТТТТІТТҮТТТТІТУТҮРГІТТІТТІТГТІГІІТІТІТТТІТГТІГІГІТІГІІ 
2500 PRINT “YOU RAVE ROT DESIGNATED А PLOTTER ТҮРЕ" 
: FERP-1 
:GDTO 500 
2999 PEM END GRAPH 
3000 REM BEGIN APPLTCATIOM РРОСВАМ 
9999 REM END APPLICATION PROCPAM 


Listing 4: The variables and their descriptions as used in the POL-80 program. 


VARTABLE DESCRIPTTCN EXAMPLE 

AART (20) Árray--Jist of Filler words to be skipped ЛАРТ (Оі тед " 
AB Current entity string 

АСОМ {10} Array--ligt of chatacters [not lettere or ACOM(Q)-",* 


numbers) to be skipped in input 


Listing 4 continued: 


АСОМ 
ADEC 


ADISK 
AEOC 
ЖЕСІ. 


AERR 


AFIL 


АТКВ 
AINE 


AM 


АН 


ADUT 


AR 


APLT 


APRG 
AR 


ARET 


ASTR 


FENT 


FECL 


ТАР" 


Character for "continuation of input" 


Contains the classifications of characters 
for the decisíon tab'e 


Disk unit prefix for current program file 
Character for *end For command" 


Character for “end of 'ine"(remainder of Tine 
is comments) 


Error message to be printed op termina? 


Fjlename user for input of соттапоя ínsrea! 
of termina! 


Character for "graphical input" beaipning 
Character for “graphical input*® ending 


Entity For comparison with AB("upp'ied bv 
user program) 


Remaining portion of input string not yet 
tested 


Character For "output to terminal" from 
the command line 


Character for *neogram exchange? 


String identifying the plotter being used 


Current program name(ficst 4 letters) 
Charactec for "input contra!" 

Return Fllename for use in come COAT 
statements 

Character for “string delimiter fn input" 
Current charactor or string being treated 
Character for “input fram terminal" 
String for command words under VOCAbularcy 


Lower boundary in number matching routine 
(supplied by user program) 


Upper boundary in number matching routine 
{supplied by user program! 


Real value of number in input 


Flag--whether to keep or якір over Filler 
wordgiartic!iemx) 


Flag--whether axes are drawn 

Plag--whethe-r to keep or skip over some specia! 
charactere (Vike commas} 

Fleg--decima! found іп extracting number 
Ploq--exponent(P ос ЕР found in extracting 
number 


Flag--whether to get the nest entitvii.e.,. 
call the parser) 


Fiag--determinee what is the en? of a commans 


Flag--shows error has been mode(amit the rent 
of the current commann) 


Flaq--source of input 

Ping--indicates rgeu!t from metc^ing routines 
Flag--indicates types ant range af ea uns 
acceptable to number matchina routines 


F'Ag--traco progreen thraggh the input 


Courter used In Am eting Si} ter emren T ребре 


Default is "р" 


See program Jine 30 


fPefaute ig "As" 
Default fe "; 


Defoautt [n "6° 


телите Fs "Im 


Hefautt ic "" 


"gu 


Eu 
a 


Default 


Default ir чат 


“ОТА” of “A; ПТА" 
fot ПТАНТС 


“NUMR® 


Default іс "17 


nefou't is "^" 


nefault іс “$” 


0--кеер 
1--ғКкір 


0--пе 
1--утж 


0--пе 
]--v@er 


0--па 
l-—«es 


[= pn 
ү ет 


Ü0--na 
1--үйя 


Q--":" and FR 
1I--":" anly 


9--гоа 
l--vrs 


Ü-—-tezminai 
2-Р (АРТТ,) 


0--Ғаз зел 
1--яцосенл 


Ser “ғтАТХАЯ ak 
lines 88П Б "59 


1—--nn 


Listing 4 continued оп page 360 


514” Tandon Drives 


* TM 100-1 $195 
(single sided, 40 TRK, ungie Free 
or double density| Shipping 


е ТМ 100-2 5265 
ібсшіне sided. 40 ТЕКНІҘЕ Free 
single or double density} Shipping 


е ТМ 100-4 5359 
(double sided, BO TRKside Free 
Фа TPI, doute density] 


Shipping 
ORDER — TOLL FREE 


1-800-531-5475 {it outside of Texas) 


(512) 250-1523 jit inude of Texas) 
“H we can't ship the next working day. 
we won't take the order." 


Master Cardinia or check 
Texas Residents add 596 sales fax 


CompuAdd Corp. 
13010 Research Віма - #218 
Aun, Texsi TRIS 


Circle 101 on inquiry card. 


SYSTEM/Z'S BASIC/Z 


A New COMPILED Basic for CP/M or MDOS 


« NO Royalties - No Rur-time Charges 

e Generates machine code (8080) 280! 

a Sart Verb - 2000 elemenrs in 2 seconds 

e Alpha-nurmeric Labels 

e Chain with Common 

“ BCD Floating Point Math to 18 Digits 

= Editor Tests Syntax А5 You Type 

а Recursive, Mutt-line, user Functions 

* Dynamically Dimension Arrays 

a Selectively Erase Arrays 

a Trace апо Singigs-step debugging 

а Multi-Hered Error Trapping 

. үзеді Adgressing Reverse and Blinking 
ео 


want to 590 how М works? 
Gel ПАМАН T Misint program foe 552 BASIC. 2 run-Dme 
D3rkages зер includes 


Just want further info? 

CH oc wrote for Iree BASK 2 pracnueg and бастатып 
бл 2 hers Ff S545. Qut Irom DAMAN «t 5 

5312 Post Paid tà North Ammica 


ano Master Caro Accepted COD уаде or $298 with 
Cii". дш cash Chk money praem 


Апа 57 МН лїгїн Wome Guide М Amer Ca 
CN Eli Митоп «есепт Grannic AGO Diborre 


Cirale 162 on Inquiry card. 


PERSONAL 
CHECKS 


or letters on your tractor or 
friction feed, 9 1/2" print- 
er. Print up to 7 checks or 


2 letters at one time with 
the new, tough, re-usable 


Paper Caper Il 
Send $8.00 check or VISA 


or MasterCard. number 
and expiration date to 


SERVICES SQUARED 
Box 2665, Las Cruces, NM 
88004-2665 


Circle 173 on inquiry card, 


UT = prices are the bomom ке. ComputerWorld Intemational ттт 
that it is important to be competitive by offering low prices; however, we regard service as the most important | 
aspect of a mail-order organization. We offer toll free lines so that you, the customer, are able to talk to fully 


qualified computer specialists trained to answer all your questions pertaining to our line of microcomputers. 
We are renowned for our excellent after-sales support and our promptness for delivery. Peace of mind and 
аван in service is our К panga n to celo Our isum 


Apple Computer Products 


CALIFORNIA - MOUNTAIN CALL FOR PRICES ON 
eere er I My eM ESE ns | MICRO-SCI, RANA, 
n NUN ЕЗ | FORTH DIMENSION 

| $* | APPLE COMPATIBLE DISK DRIVES. 
Hard Disks + 8" Disks 


for Apple, TRS-80 .. ......... SCALL 
Ue Мылы HESS инана В. | ALSO 
| аы APPLE ADD-ON 
(Тһе Uliimate graphics interlace 40 Track Compalitte Dives . 8299 


(See advertisement this Byte) 


BUSINESS SOFTWARE MODEMS FOR APPLE 


VIBICORP, INC. WARE e — 
Оезкюр Pian m E Ов! маз, коке ie Cal Н $290 
sktop Pian Il pity Рак | Р 
80 COLUMN CARDS FOR APPLE vedas othe эм ік дамы 2 

‘esper 80 Card , . Мыр! i 212 Stand Alone Auto Cal AS232 $599 
sion 80 Card (Vista) 5269 ies ت‎ Маррки - 
dex 80 Card erm MODEM SOFTWARE 

Viscalc 3-3 : ы; реді 

МАК E талагы) il 


НАМ CARDS (Complete with a FREE subscripiion to tha SOURCE) 


CPM FOR APPLE 
Microsott 280 Soficard 


APPLE WORD PROCESSING 


On line's Sensational! 
Screenwriter Ji $89 


Silicon Valley Associates MISCELLANEOUS APPLE PRODUCTS 
Word Hanter (1 6158 nhancer Il 8 
Lia! Handier 5 79 Dana Appo Fan 


Cal lor Cantmental Darin 5 Broderbund Autymaleg Semua. 
bons. Avant-Garde. Edu-Ware Denver Howard. Sinus Sentia 
Synergistic Software pic 


NEC PERSONAL 
COMPUTER PRODUCTS 


£ 
Sup А Mod eve 
$ 


ATARI Count: Products 


АТАН! 800 Computer 5575 ATARI SOFTWARE 

810 Disk Drives 5459 Conversational French German 
С-ВООПА Keyboard and processor unit, including 32K Ram, 24KB N- 850 Interface Module $189 папаг Spanish, each module. 5 49 
Basic Rom, оразага аре recorder interface, parallel соаг 830 Acoustic Modam $169 Touch Typing $19.95 
32K Memory Module $ 39 Centipede Е , $35.95 
C-8012A Modular expansion unit, including tO bus extension. т Paddle Controller (Pair) $ 19 Missile Command 635 95 
adaptor, 32KB Ram. real-time clock, 8 priority interrupt levels, Joystick Controller (Pair) § 19 Pac-Man $35.85 
6 slots for additional boards  . $479 Space invaders $35.95 


'C-8023A Dot matrix printer—100 cps, bidirectional printing. proportional Star Raiders $39.95 
printer... . $499 

'С-В031А Dual diskette unit, includi two 163K hyte diskette drives, | 
interface cable, йог ard ese ini . . $749 E M TI S 

IEC General Accounting Sysiem 02-2. . 8258 APPLE UT R4 

ЕС Accounts Receivab ible System 5259 к R 

EC Inventory Control System tree CC AE, аб $259 FRANKLIN ACE 1000 

EC Payroll System Ф. 3T] - . а 3296 TR 

EC Job Cost System | тү, 5259 BASIS 108 

EC Benchmark Word Processing Pa | $329 | 

ЕС CPIM Operating System oes i Call for prices on Northstar 

ЕС Repon Manager үш. $135 [T "d | | 

ata Base .. 5459 and Texas Instruments products. 


Ve carry the entire line of NEC ВРІ software for the personal computer. 
Please call or write for information. 


Please call or write for our catalog. 
IN COLORADO (303) 279-2727 or (303) 279-2848 


It's time to take a long, hard 
look at your business. 

Chances are, it's not running 
os productively as it could be. 

And the effects—lowered 
product quality, limited resources, 
o tighter profit squeeze—can be 
staggering, Not just for your busi- 
ness, but for our nation as o 
whole, 

There are no instant cures. 

Growth in your business— 
and in this nation—depends on 
working more productively than 
ever. And on getting more out of 
whot you're alreody putting in. 

With careful planning and a 
sustained effort, you can improve 
the productivity of your opera- 
tions, the quality of your product, 
create better job satisfaction 
within your work force and out- 
perform your competition. 

To learn more, send for the 
American Productivity Center's 
free brochure, "А Productivity 
Program... or Productivity Improve- 
ment,” It will tell you where to stort. 

Don't put it off. 

Minding your own business 
is the best way to help the busi- 
ness of America. 

A public serce of tha publiction, 


he Ad Council and the Fave 
American Productivity Center 


| AMERICA. 

| WE'VE GOT A JOB TO DO. 
Kathleen Sutton, American Productivity Center, 

| 123 N. Pest Oak Lane, Houston, Texas 77024 

| 

| 

| 

| 


| 
| 
| 
Tes, | мүм іе lo трема my company s | 
productivity, Pleose send me o free сору of “А Pro- | 
ducirety Program ...ar Producinaty provient | 

| 

| 
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Listing 4 continued: 


JFIL 


NART 


NCOM 


NERR 


NLET 


NT 


in AART 


Counter used in deleting characters inter in 
ACDM 


Counter used in resetting the continuation File 
and AFIT 


Location of а character within a string 
Flag--end of command (get new command! 


Flag--used to direct HELP output 


Counter used in HELP routine 
Counter used in VD^Abularv routine 


bine number tû return to when using a CHATH 
statement 


Integer valueftroundetjof number іп input 


Number of lines read from the 11 пе continuation 
FilJe(used to reset file after CHATHS) 


Humber of lines reas from file AFTft(used to 
reset fille after CEATNE) 


Subscript of the last filler word(articlea) in 
the current list [array AART} 


Subscript of the last character (Jike commas) 
in the current listlarray АСОМ) 


Number СЁ the error message ta he printed 


Number of letters to he matchen in subroutine 
750 


Class DF current entity 
l--integerc 
2--геа! number 
3--word having lettere onl 


D--termíina! 
1--1іпе printer 


4--ытей havina letters an^ numhers, begins with letter 
5--..orü havine '"sttevs and numbers, heging vith numer 


(not cucrent'y implemented) 
6--stcing 
7--special character (teese7s* -ex[1[ 171272,» 


<) 


Listing 5: Filenames and conventions used in the POL-80 program. 


Pilenames: 

POL-80.BAS The program file For POL-80, stored in ASCII format 

READTEMP The Continuation file used by POL-BO 

POLERR The candem file containing error messages for РОТ.-80 

_ВЕВ The random file containing errar messages For a mainline 
program(for example: NUMRERR For NUMRANAL) 

RNUMRANAL . BAS The maint ine program stored ín ASCTI fremat 

NUMR BAS А module ca" le! by HUMTANAL, кестей in ASPIT farmat 

HUMP A HELP Fite for the commané given by (4 Текке”) 

VOCANUMR File used by voCAbu'Arv, giving the iet of main command 
wors for NUMRANAT 

SAVEPOL File used to store POT. variables Puring sone CHATMR 

___ QGRIN.BAS The p'otter input routines(rLines 2500-2970) for th» 
plotter given by _ (3 letters), stored іп ASCTT format 

(Note: Do not store programs in compranseé or protected formset oc they ¥117 


not work in the CHAINS upod in NUP-BO} 


File Number Assignments: 


01 
2 
#3 
#4 
45 


46-7 


REANTEMP (the continuation file} 

(the input ffle if using File input} 
 LBRE (the error mergane fite) 
WWA (comman? wore 1156) 


(HELP files) 


{unser files) 
(2 еоай!фтай whan using aranhien' 


meduent aS 
gequent 1a’ 
ranim 

kgnüguentia! 


feouenktinal 


Oryx software 
e Quality Discount 


GUARANTEED LOWEST PRICES! we will match any advertised price. Just show us the ad. 


i ISA Ѕрайдивга 199 
APPLE LJK Edn 6502 92 
| Delia Screen Writer 11 85 
HAYES SMART MODEM. ы Str Maney tut 4 
DOW JONES АНА ҮТЕН. 5399 Stonaware DB Master 179 
Artsci Visicorp Visicalc 3.3 185 
Magic Window 579 Visicorp Visischaduls 225 
Magic Maller БЕ Миср Adv. МИЕ (Ap. 111) 320 
Magic Wards ki] Viricor p Visipak 488 
Magic Pack Combo (ай above] Т PFS: Filing Raport w Graph an 
Beagle Bras. Muse Software 
Vy City 2% Address інші 43 
ho oa * me : 
Broderbund 2 
Apple Panic 526 Peachiree 
Cheer 26 Series 40 
Sarpantine в бат АРЫ 529% 
inventury, Payroll өз 399 
Charles Mann сўВл. + A/R + A/P (Spuciat 387 
Batic Tescher 50 “Sanm 9 
Teacher Plas X Feachcalt 779 
Medical іі 87% Tepcemmunicalions 279 
Denver Software Silicon Valley 
ҚЫҒАЗУ (Enac. Atc tg.) (Speciaf) $565 +O WORDHANDLER (Special) $149 
ишш partner - Бетін Speller 99 
Рай Totor 1 
Pascal Programmer 108 And Many More 
Ellis Computing CP/M 
Nevada Cobol 5169 ч 
Nevada Pilet 19 Mark of Unicorn 
Қауміз ЕСИ т Final Word $250 
мрена. em % МісгоРго 
Howard Software eS WOROSTAR (Spacia 5250 
Нән Estate Analyrar 5146 Монго g5 
Тағ preparar ‘AZ WT сиын 199 
Tas кешн stala. СА, МҮ/НІЛІ 8 шнш 159 
Krell Co. Suparsert | 170 
toga w/p Fritts 89 Word pack (3 in бл»! 395 
Microfocus a n эл 
Сп Catal Sta 5773 
Formi-2 ys Мы i 2 
Micropro Сере! 80 570 
Wardstar (Rag CP/M) $195 Macro 80 140 
ae 3 Реасһігев 
5 рейсін 145 Heneral Lodgar $398 
Supersar 120 Accounts Recawabhes 319 
Word ah {Speci} 329 a Payables m 
Data Pak (Special) 274 Payroll 393 
Microsoft Preparty Management 799 
Basie Complet $315 CPA Chant Write-up Tag 
Сом 599 Series 8 Module 49 
Feriram-80 145 Sg PEACHPAK 4 U/L. A/A AP) [Брес 287 
Тим Manages 125 "Басам 309 
Omega Star Computer System 
Locksmith ін бл. AFR, A/P or Pay $350 
(hrs aeter 47 (Ора! Times Billing 845 
Weiten 44 — Pragéry Managemeni B45 
Games Sorcim 
Hayden Sargon 1) %5  Supercak $225 
моста Zork | or Il 320s Trams. 86 115 
lnfocam Deadline A2 Ac 1:55 
L & 5 Crossword Мек 34 
Siripch Wizardry 33 EE eas 
Siriech Night of Diamondi 29 Diag i M 
Misc. Disk Dacter u 
ISM Maihamagic $60 Fortan 215 


ORDER TOLL FREE - Outside WI 


Check Our 
Special Priced PZ 
Olidé 


а) Listings 


1-800-826-1589 


Ж, 


С Compier 17$ — setcard (ZB0 CP/M Ap lij ғай 
Ashton - Tate CPS MultifuatHan 178 
CCS 12% AGM PREM 33 
Byrom Software CCS A/D Converter on 
BSTAM $160 CCS Serial Asyach 129 
B5TMS 150 Арризсоре {your Apple as an 
і Oseiliescops! 595 
A: ы” Vides Enhancer | 143 
m K & O Enfancer 116 
Digital Research Dan Paymar імен case 2? 
Pascal MT + $389 А5 Smarterm 379 
MAC as ALS Z-card 169 
310 (8080 Debugger} 55 Porcom боша! {! 1Ё7 
2510 (280 Oebugger) aD Bit 3 Fall View B6 (АТ8017 291 
CP/M 2.2 149 HE 3 32K Матегу (ATUM/BOO] 158 
C Batic 2 ә  BYAD 05-7 (64%, 2B0, СРМ 
PL/A1-94 449 for ІНІМ PC) 589 
Mi Datamat бак (ШМ PC) 399 
im. " Vides Micremedam Chip 28 
Dasis "Tha Word Plug 5120 ебат Baby Gius (IBM PC) 4% 
Micro Ар Salactor V 395 Qusdram Deluna Board (184 РС) 445 
Lifabost T/ Mahar i) 225 Ousdram 1285 Ram (M PC) 495 
Ерк Sugary? 1% — paicrodnzar ВК Printer Butler 135 
Thu Boss Payrol 5ysiam F60 3. Deal Cumm-ples [Appia Il} 203 
The Boss Time Sia 1090 % 18K ПАМ WIZARD - 15 [APPLE И) er^ - 
Fou and Getler Quick Screen 128 Echn li Speech Бүлө 
Games Symitc Light Pan (ЖМ PC] " 
Inlocom Zork | $39 Byritec Light Pan (АРНАП) 2% 
ork 33 
"a. 50 Computers 
а en ! 2 Commodore/ Atari/ NEC / Xerox 
VWIRIEIS - 
pm oT T Call for Price Information 
Monitors 
IRM PC Атда Video 30/0 £150 
| Amdek RGB Color 599 
Micropre WÜNDSTAR Special) 5250 MEC 12" Нігез Green 159 
Ratner ga р м: 85 Sanya 12” Hires Grown 1% 
IUS Esximrhar 299 ТЕСОТМ - 12 GX Grosa 147 
IUS Easispetier ма TECDRGB 11" 525 
Micrestult Crosstalk 128 USIHI-RLS 12” Amber aa 
Alpha Data Bass Manager 110 Талир ТҰМ 12 ° Green 115 
Alpha Mailing Lini 45 Modema 
рии 165 маканда Apple-Cat i $289 
Compuytew СРАМ 86 295 Novation 212 Аше CH 585 
Wool Move t 1% — Heyes Smat Modem 1200 510 
ІА Зра ЯҒ Mieremodem IJ 318 
Ён (Елес Асар Sy.) 625 Hayes Chronograph 198 
Ған Pannat 145 
Athlon- Tata 0 Base il и Printers 
Некое VohswrHar 17$ Anada: 9500 Series 31.500 
Poaciiras Accounting Medule 299 Epson См 
tQ SPECIAL РЕАСНҒАК (GL. AR & AP) 389 салмалы: 7490 
* frotott Microstal 137 C. tah Prowrifer ін 
Supersott Optimizer 160 Olabla 630 1.200 
е 397 МЕС 3530 1,890 
Tha Fiaad Word 190 — MWECBUZJA 2 525 
паша: Microline 824 456 
Games Okidata Microline ВА 635 
Lasi Colony $25 ри Bü (w/ 4 орбита) Inc. colar 1,398 
Тетерів al Apsbal 3 рет 132 (w/ 4 қом) 1.547 
башат 42 — soitt-Corona TP-1 675 
Midway Campaign 20 
Championship ützchjack 34 Disk Drives 
Frogge 30 ХААНА ELITE 1 (AP. 4) (5еесіш $339 
Tha Warp Factor 38 Пава Controller (Ap. 1) 110 
Micra Sci A35 (Ар. И) ік 
Accessories/ ی‎ M н) е9: — 
T ra 
Hardware MiereSeiComwowriAg HW) — ... _ 9M 
Boards Tandon TM-100-1 (HIM PC) 215 
Са Processors BB card (Ар 11] 579% CGIAMDON TM-100- [IAW PC) |5ресіш)27% 


Please: 


s Wisconsin residehts - add 5% sales tax 


s Add $3.50 for shipping per software and small 
itams. Call regarding others. 
е Foraign - add 15% handling & shipping for 
small items å software. 
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We welcome: > Visa, Mastercharge - (даа 4%) 


* Checks (Allow 1-2 weeks for clearing) 
« COD (Add $1.50 per shipment) 


Store prices differ from mall order. 


Oryx Software • 205 scott St. • Р.О. Box 1961 » Wausau, WI 54401 


For technical information & in Wisconsin: 715-648-2322 


Text continued from page 332: 


minal or a prepared command file. 
(Such a file, designated file #2, is 
opened by the !FIL ‘filename’ inserted 
in a previous input command.) The 
input can consist of more than one 
physical line —each line containing up 
to 250 characters—if a continuation 
character (&) is included at the end of 
each line, More than one command 
can exist on a single physical line if 
the commands are separated by an 
end-of-command character (:). A call 
to subroutine 1050 sets the pointer to 
the beginning of the next command 
on the line currently in the buffer 
(AN). If there is no line in the buffer, 
subroutine 1055 is called to get a line 
from the continuation buffer (file #1). 
If the continuation buffer is empty, 
however, one or more new lines are 
read from the input source (the ter- 
minal or file #2) and placed in the 
continuation buffer, 

When the command line is in the 
buffer (AN), the user's application 


program can attempt to extract infor- 
mation from it by using subroutines 
750, 800, 850, and 950. These subrou- 
tines allow the program to ask the 
following questions: 


els the current entity a specific word 
or character (e.g., "DRAW" or ":")1 
els the current entity a string? 

ө 15 the current entity an integer with- 
in a certain range of values? 

els the entity a real number within a 
certain range of values? 


An answer of "yes" to the current 
question sets FLAG =1 and lets the 
program go to the next entity in the 
line, 

The actual extracting and catego- 
rizing of the current entity is done by 
subroutine 500 (the parser). It pre- 
pares the current entity for matching 
or examination, while also handling 
other embedded items within the line. 

No process works as smoothly as 
desired every time. Possible errors in 


` TELEX 
FOR CP/M’ 


input can always occur, Therefore, 
subroutine 1200 is provided to output 
an error message identifying the 
source and type of error. The error 
messages for POL-80 are given in 
listing 6. An example of an error is 
found in line 70. 

Since there will sometimes be filler 
words that were not planned for, a 
“skip” subroutine (line 1150) is pro- 
vided to get the next entity for further 
processing. This skip routine should 
be used sparingly as it may lead to ex- 
tracting the wrong number, etc., 
causing invalid or confusing results. 

Finally, there is an assistance rou- 
tine (HELP and VOCAbulary —line 
1250). If it is invoked and finds a 
match on the current entity, VOC Ab- 
шагу gives the list of highest-level 
command words for each main pro- 
gram, and HELP prints the explana- 
tion that was stored on the disk for 
the desired word. The code for this 
subroutine gives a preview of the 
theme of the next part of this series. 

In addition to the minimum levels 
of input handling indicated above, 
some additional capabilities are in- 
cluded. One—reading stored com- 
mands from a file—has already been 
mentioned. This is especially useful 
where long sets of commands are fre- 
quently used—as in drawing stan- 
dard, but complicated, axes for a 


Тһе MicroTLX software with your modem is 
all you need to connect to the Western 

| Union network Once online to Westem 
Union, you may send опа receive Telex, 
TWX", Mailgram®, International Telex, 
Cable and Telegram messages directly 
from your CP/M compuler. MicroTLX 
provides automatic dialing, auto- 
В matic answer, unattended opera- 
= fon and automatic retry of unan- 

і swered calls. Included with 
MictoTLX is an easy to under- 
stand manudi with examples of all 
message types, model message 
files on disk, and an online help 
facility. MicroTLX is available to- 
day with support for the most com- 
MIL . mon modems, more are being added as 
necessary. Price $450.00 .......... ith: 


Turn your CP/M* computer into an intelligent Telex/TWX* machine 


1% 
EL R3 


à „| L , 
1291 E. Hillsdale Bivd. Suite 109 Foster City, California 94404 (445) 349-9336 
ТЛС, MoRgram' ore часа iracemoda of Wastern Union, Inc. CP/M &oregitiered trademark ot Digtla! Reseach, Inc. 
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graph. 

Another capability allows input to 
the command from the terminal as 
the fine is being parsed. This is 
especially useful for making minor 
changes in values in input being read 
from a prepared command file. Such 
changes are indicated by inserting a 
percent sign wherever a word, char- 
acter, phrase, string, or value is to be 
inserted later. 

A third addition allows a message 
from the command to be output to 
the terminal by enclosing the message 
between dollar signs. 

These three capabilities—reading 
from a file of commands, parsing 
time input from a terminal, and mes- 
sages to the terminal—can be used to 
make a POL program appear to have 
question-and-answer input. Listing 7 
shows a set of commands that can be 
stored in a file,that will produce a 
question-and-answer session. This 


Circia 12 on inquiry card. 


The COEX 


FACE—Interface with RS-232, 
Centronics, Apple, IEEE-488 


MUSCLE—Origina! Plus 2 Copies 
(Carbonless Sets) 


FLEXIBILITY —Selectable 
Character Pitch, Line Spacing 
and Line Feed 


SPEED—80 Character Per Second. 


Tractor or Friction Feed. 

SPECIFICATIONS: 

CHARACTER FORMATION PROCESS . . , Serial, impact dot matrix 

STANDARD ҒОНТ................... 9 x 7 (7 needies), 6 x 6 for graphics printing 

PRINTING DIRECTION ............... Bi-directional 

NUMBER OF COLUMNS. ............. 80, 96 or 132. (40, АВ or 66 for characters) 

CHARACTER 612Е................... 257 mm (.101") x 20 mm (079%) for standard 
BO-column line 

CHARACTER ПЕНБІТҮ............... 5 CPI for 40 column, 10 CPI for BO column, 12 CFI 
for 96 column and 16.7 CPI for 132 column 

LINE <РАГІНб...................... 1/6", 1/8" and 1/12" 

PRINTING 5РЕЕр,.................. BO characters per second 

NUMBER OF COPIES ...............- 2 (original plus 2 copies for cabonless sets) 

PAPER WIDTH .................... , 8" to 10" for friction-fed paper and 3" to 
10" sprocket-fed paper 

INKED НІВВОМ..................... Standard Underwood қону 1/2” {13 mm) wide 
by 11.5 yards (10.5 m) tong 

БІМЕМФОН8....................... 387 mm (15.3) wide by 309 mm (12.2) by 
ciue тж high. With tracto-feed assy, height is 
5 mm (6.7 

POWER СОН5ЦИМРТЮН.............. 90 watts AP operation 25 watts standby 

МЕ”. Wm 85 Kg (19 Ibs.) 
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natomy of a Printer 


BRAIN—2K of Buffered Memory 


HEART--6 Month Warranty. Print 
Head Rated for 100 Million Character 


Life Expectancy 


BACKBONE—9x7 Dot Matrix, Bi- 
directional Printing, Logic Seeking 
Carriage Control. Standard 
Underwood Ribbon. 


DEXTERITY—80 Column, 96 Column, 
132 Column, Graphics and Block Print 


Best of all, the price... 


COEX 80-FT 34 e 


OPTIONS: 
COEX interface Card to Арріе.............. $49.95 
Demo Disc for Apple Available to Dealers 


Dealer Inquiries Invited 


"Have You Kissed Your Computer Lately" 


Components Express, Inc. 


БЕНЕН — 4380 E. Edinger € Santa Ana, Calif. 92705 e 714/558-3972 
Terma of Sale: Cash, Checks, Credit Cards, M.O., GLO D. Сай, residents add 6% sales rax. 
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TH E SORT IBM Listing 6: Error messages that can be used with a POL program. These messages can be 


Cul iuc) ash, fr d BM Бекеш incorporated into POL-80. 


THE GORT SORS: 


l010,"First commands must be control tevel until an apptication program is called" 
1021,"Ho Filename (in apostrophes! after PPG" 
1022,"Но character after REA" 
1023,"Ho character after РОГ" 
© hor al corvemem date ( irat. e 
wie, red. dnbie кестелі, 1025,"No character after POL" 
x Formar dis Туре nire in, 1026,"M6 character after ТНА" 
Laine 1027,"No character after YNE" 
перамогам 1028,"No charactor after CON” 
еме ел او وو‎ 1029,"Ho character after OUT” 
ч Vena чө ры. РИ 1030,"Ho character after STR” 
1031,*NHo filen F e 
Alc OMS SOFTWARE DEVELOPMENT SERIES 1032 "ке Wi ane eee MEM Poe 
А PASCAL SCREEN ИМТ Access screen and 1033,"No character after PRG" 
1034,° Incorrect or no keyword after program exchange leve! character" 
1035,"Incorrect or ro keyword after control character level character" 
1036,"Mizs(ng integer after РЕС” 
1037,*Miesing plotter declaration {in apostrophes) after PLY 
1050, "Unbalanced atring delimiters" 


[ең Жу neem ж ой = 1051,"Unbalanced delimiters of output to screen" 
1052," Lower boundary for numbers larger than upper boundary“ 
An мн | 1053,“Used a quote character ізесіі 34) in input” 


1054,"Missing option or incorrrect command word after HELP” 

1055,"Misetng X, Y, ат 2 оп graphical input" 

MD residents include 595 sales tax 105€,"Failed ta have closing graphical character" 

9999, "eeveettnagt line must alwava be Tine 2999 In error Тізеебедзебекіежіабе 
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FREE! FREE! FREE! Анна FREE 
Listing 7: Sample input for a POL program in the question-and-answer format. 


DRAW XY Е 
Ж PROM Senter lower bound of X axfas % Е 
TO  $Enter upper bound of X axis$ * c 
Y FROM $£nter lower bound of Y axis % Б 
TO SEntec upper hound of Y axinS A k 
TITLE $Enter the lines of the title, each enclosed іп apocstrphessS % Б 
EXECUTE 


Listing 8: Sample input to produce a contour plot. This input produced figure 3. 


DRAW XY PAGESIZE 11 114 
MAXIMUM “ABEL LTNES 6 & 
FPAME & 
К FROM -2 TO 3 & 
Y PROM -2 TO 3 & 
ge X TICS SIZE .3 & 
MINOP 4 & 
VALUES SITE .3 & 
T TICE BINE 226 
Circle 21 on inqui À MINOR 4 & 
re [net аве VALUES STIR .3 Б 
TITLE SIZE .5 & 
POSITION .4 & 


REE! FREE! FREE! FREE! FREE! FREE! FREE! 


F 
da 
Z 
о 
uw 


10 


i LENGTH 1.5 А 
NEW TRS-80" PROGRAM LETS : ) 
YOU CHART STOCKS LIKE ‘Contour Plot в 
Бк imd “ап Equation” Е 


SUBTITLE JUSTIFY ШЕР" а 
Watt Білген ТАР i a professional stock market tracing 
tool employ ihe same techincal anatysig malhnda POSITION .6 Е 
used by Succenslul market experte lo buy and well Time “ру Mark Pinger” & 
1&8 um. "rp on valat “Hay, 186)" Ф 


Wall Straet TAP spots trends and compares X AXTS LABEL "X әніне & 


SOCKS mixta ETI package tor ihe Y AXTS LABEL "Y axin” А 
TAS-50 Moda lori ak T OSA ar *TRS-80, Tandy ‘(units unknown)" & 
Core. agama LEGEND 8Т?Е .2% & 
Order Your Wall Street! TAP Today! HPADTMC “Valuer” E 
your hama. adreas, Cl Pm and zo m Think Salt with POST™TON 1.0 0.0 £ 

deiress e 44 
he, Dept B 572 - 810 W. Broadway. Ұй DOTTED 1 Б 
pot gh nade VSZ 4С9 Or uso your Visn/Masi DASH " S" & 
саго пе. оное - call (804) 201-7281 24 his LL eT A. 
You'll Receive: Wall Streoi ТАР Tape Plus LINE 750765 
Postage, tanc ДЕ FREE BOOK "Und help desk дле wa EXECUTE 

orice Documentation ony ауылың bio, CONTOURS BOUNDARTES -2,-2 3,3 Б 

US $20 08 + 42 sping. Оен Inquiries welcomed INTERVALS BOTH 30 8 


ISOPOT"EMNTIALS 1 POTTEN 6 
5 DASPEn 2 
10 LONG NASH & 
MEAE 20 POT DASH а 


$0 ‘rir & 
° Technical Analysis Package. EQUATION 39100 (ABS LY -X*X) 124 (A55(1.0-80 172^. E 


Now Chart Glocku For More Profits & Bigger Gains. B 
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from all our staff “thank you, customers” 
LIMITED QUANTITY, нонат ^o 


lienem ! le 

BENTH Dp НОРИИ 1222422. S828 
ZTA med жи тет бө лтататгва қ неба ак. 5548 

HAZELTINE _ Е5РИЇТЇЇ.............................. S578 
ESPAIT Ї.............. ...............$Т8В 


Printer 
MICAOPRISM for IBM PC 
integral Data System's newest printer 110 cps, 
84 x 84 graphics, валаһрагаЙғ!..,..,.......:.. .......-..%548 
PRISM 80 200 cps, enm ee T +o ee ИИИ 


PRISM 132 200 срв.............:......:»........4..-..» $1,088 
PRISM 132 all options (сойоф...........:».-.-.-.......-..%,5М 


EPSON MXBO F/T... 


LNW Computer 
superb 480 х 192 graphics 


LNW | ZBOA, 64K, DOS PLUS BASIC, TAS-80 
compatible ......... s ьа вана» ТОВ 
LNW | wiRGB Interface. Advanced color graphic 
BASIC. napa тізефтетгеізаавткісізанавоавяғев,» $1,388 
LNW | widisk drive & Zenith green monitor.......$1,588 


Zenith 18-ВН 
dual drives, 128K RAM color board, 225 x 640 
"€ 


graphio... escasos a+ іне” 
Superb color monitor. +. 4 <1 ....2...» 


68000 EXPERT 
WIC АТ Muitibus, up to 1.5 МВ НАМ, 300 
x 400 graphic option, touch panal, 


MCGIUNIX, САУСАМ............... -$7,000 ир 


Cromemco 8100, 680001280, CROMIX, up to 


4MB RAM 
CS1DZE 256K RAM, two 5%” floppy.. woe nes 94,068 
"d LA $100, up to 3MB RAM, UNIX ‘Basic 
[UL development system............ Ps ta $3,800 
РОМУ... riro ve. — $14,500 up 


Prices subject to change. American Express, Visa/Mastercard add 
3%. F.O.B. point of shipment. 20% restocking fee lor returnad 
merchandise. Personal checks iake 3 weeks to clear. COD on cet- 
tifiad check only. N.Y. residents add sales tax. Manufacturers’ war- 
ranty only. international customers, plaase confirm price before 
order. Accept Р.О. from Fortune 500 & schools. 


rekew ee ete Put à SHEE GES H HG opisao PAUA 


OKIDATA MLB4 parallel, ..зтекефжліҙізістезжеойкаа TOR. iP! 


TELEVIDEO Bb once aes kt ————Á 
VISUAL 300... Soe keer ep eta eae —— ЖАШАИ 


“excellent quality, Shugart compatibia* 


MITSUBISHI DISK DRIVE B" DD, DS, 1.2 MB. .., .......,..,.9%428 
DUAL В” wiGASE А POWER ӨШРРІҮ.....,...............51,118 


Letter Quality 
стон F-10 40 cps....... ——— Е S d. 
Е-10 55 срв...... srw op aden EHR йч 41...,...81,688 
МЕС BST SS ара.......................... .9 707 
3550 for ІВМРС................ TT $1,818 
ал ТТГ” .52,.298 
DIABLO 620 20 срВ..,.,.+..›.уу....,....).....$1,288 


Houston Instrument 


HIPAD DIGITIZER 
DT-114 4 control buttan,........ 
DT-11A for АРРІЕ,.,............. 


AMDEK 300 for іБМРС..,...............................%158 
COLOR II RGB for IBM PC. .......... „зра кәе тачке у co > j 
ELECTROHOME RGB................ às kvoe£veces4aquo d DDR 
SANYO Do е г WAS E ГГ (934 ане panu ЕО 
NOVATION CAT ақы. Т eoe tx o8 eae $158 

1200 DAT i ....5......... 5 # в wh à ow .. Ж .лоаьожәа, CODO 

INFONE portable terminal wimodem...,......... рға. САП 


NORTHSTAR ADVANTAGE......... Еіжбізеізшіз ша ни ,-..952,888 


EXPORT 
INSTALLATION 
CUSTOM-PROGRAM 


We carry many products & software 


Computer Channel 


21-55 44th Road 


Long Island City, NY 11101 
TELEX: 429418 CSTNY 


CALL (212) 937-6363 free consultation 
& catalogue 


Cromemco 
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CIO IS COMING! 


YOU ALWAYS WANT TO OWN A CROMEMCO 
BUT CANNOT AFFORT IT, HERE iS YOUR CHANCE 
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FOR TRS-80 MODEL | OR Ill 
IBM PERSONAL COMPUTER 


ж MORE SPEED 
10-26 “паз faster ihan лине мый BABAC. 
ua VIRTUAL MEMORY 


* ven ROOM B ou 
батын ST cher At lo e. ore ч, an 


MORE INSTRUCTIO 
MC YOU Б commands M MATAN DARO plus 
кА ا‎ se 


Ға! m" Ap ul than mast Ғоғіһа: singla اط‎ double 
a о, Stuck, 
^ gives Gives BAV and Pg eater C» 200 TIM ораса ЭМ 


MORE EASE 
Excelent l'ul-acraan Editor, &rüciufed & modular 


жа saaret 
suarch ulli 
THE oe letter writer 


Optimized tot your TRS-80 ог (BM with ka яуса гарад, 
upparrinwa сала Сіз тау driver, tuli ASC) 


MORE POWER 
Cencurten ry AND Con 
IRTUAL 


Compiler 
for video end printer, disk and bpo 
оме abyte Пага dish абайаша) 


ВМ саз feud, wnté and гоп M3 diss 
M.3 can reed, write and run M 1 disks 


THE PROFESSIONAL FORTH SYSTEM 
FOR TRS-80 А IBM PC 
(Thousands of FSIS ^ ube) 


MMSFORTH Disk System (requis. | бан diee, 3206 AAMI 
Ү20 tor Radio Grech ТЯ5-80 Нені. , 3128.85" 
V2.1 for IBM Parsanat Computer (B0 cni sonar 1248.85" 


AND MMS GIVES IT PROFESSIONAL SUPPORT 


Source coda nrowdad 
MMSFORTH Манзи! 
| Many онто programs aboard 
| MMBFOATH (мағ Ornupa 
текреліне upgrades 10 (abest rersicn 
Programming stall cao provide advices, modifica(ions end 
санат ргодғаты, іс [d YOUR naada. 


MMEFORTH UTILITIES DISKETTE: Inciudes FLOATING POINT 
МАТН (BASIC ROM roulines plas Compler numbers, Rectan: 
pulsr-Porar coordinate convargiona, Oegroes mode, moni), а 
powarlu) CROSS-AEFEREHCER to іні Forth words by block 
and fing, pium (TASER m Іші Forih-&tyle 280 axsembhler 
(монін MMEFORTHM V2.0, 1 de 4 ЭОК БАМ, , 550" 


FORTHCON: communicainnan package provides 5.212 
база dumb lermánal mode, transfer ON lites Of PORTH block, 
and Мел mode іс ораны а гата FORTHCOM узт (re 
ques MMSFORTH 25, 1 drive & 32K RAM; 338.96" 


THE ОАТАНАМО ЕВ. a very las! dalabasa management 
күз! ұма by пағ-ркоргаттага (requires MMEFORTH 
үг, 1 deve A 32K НАМ) IM | 


FORTHWAITE. ізгі, рил! word pr'oogaec! wimasy hey 
stokes. Мар кепгп, тағы! & demo од. Futi p/pporitanat 
метара, outing Include оға? blocks, documents, bey 
| board eputs, 4 ОАТАНАНО ЕН һаша—+баа! for Jorm ‘ethers 
(тесшғаһ MMSFORTH ҮЗ D, 2 drives č MIK ВАМІ , $175,007 


MMSFORTH GAMES ОІЗКЕТТЕ: ттан graphice & board 
Damar wihource соса, includes BREAKFORTH, CRASH 
FORTH, CHYPTOQUOTE, FREEWAY (TRS&-, OTHELLO A 
HCTACFORTM |тедшігет MMSFORTH 20, 1 ative А 326 ҒАМ) 

зм 


Очаг MMSFORTH peeducie under development 


FORTH BOOKS AVAILABLE 
MMSFORTH USERS MANUAL - wo Appendices y17.50* 
STARTING FORTH - Sant" 51685" 


THREADED 0 مب‎ LANGUAGES = sdvanced, 
analysts of FORTH (т $1 o SE 


FROGRAM DERNIN & атыстан - — Т 
programming. good lar Forth 918.00" 


FORTMH-TÓ STANDARD тай, = олн ви» р 1 
ТҚЫЯТАМПАНБ тісі қа 


FORTH SPECIAL коц, p Maagia. ilg, 1862) « А mee 
стог" Ham lor Forth шаға and Gaginréra 31.00“ 


* . GADERING INFORMATION Зада pricas inctuda 
manuals and tequire sigeung of а ngia compu kw re ге 


| D. 
VISA and dC accaptati, no unns b rehus pirters or iatunds 
Bend SASE for irte MMSFORTH miimghen 
Good dealer Sought 
Be MMESZFDHTH producte bom your 
corpular daalgr ot 
MILLER MICROCOMPUTER SERVICES 


61 Lake Shore Road, Natick, MA 01760 
(617) 553-5136 
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Contour riot 


Y axis 
| «unis unknown? 


-2 „20 
-1.00 


uation 


by Mark Finger 
May, 1981 


Va lues j 


(9 (9 б) 

б) Q (9 

© т (y № 
Ж axis 


Figure 3: The resulting output from the input of listing 8. 


can be an advantage because it allows 
inexperienced users to be led through 
a program, while users familiar with 
POL can use the full range of capa- 
bilities. 

Another useful function allows 
remarks, especially in prepared com- 
mand files. Anything within the cur- 
rent command appearing after a num- 
ber sign is considered a remark. 

Finally, direct graphic coordinate 
input from a plotter is allowed. Most 
intelligent plotters have some method 
of moving the pen to a point on the 
current graph and passing either vir- 
tual or screen coordinates to the pro- 
gram. This feature is explained more 
Fully in the graphics package since the 
program to implement this capability 
is not included in this series. 

A second major portion of POL-80 
concerns program control and pag- 
ing—lines 1 to 200 and 1400 to 1500. 
The latter portion will frequently be 
called from within user programs, as 
will be demonstrated in parts 2 and 3, 

Lines 1 to 200 initialize the program 


and declare major program or plotter 
packages to be used. The format for 
this is more rigid (to conserve pro- 
gram size) than in normal input, and 
each reference to this section must be 
the only command on a line. (See 
listing 3 for further explanations.) 

Listing 8 shows most of the capa- 
bilities of this input for a sample ses- 
sion that produces a contour plot. 
The format shown here was chosen 
for its readability and in a normal ses- 
sion would be input as five or six 
lines. Figure 3 shows the output for 
this input. [t should be noted that this 
is but a small portion of an interactive 
session. An optimizer could be used 
on this graph to locate the minimum 
value for 2. A second equation could 
be plotted for comparison, or a nu- 
merical integration could be per- 
formed, with that equation plotted on 
a new graph. 

An additional capability, interac- 
tive entry of equations, is a powerful 
tool іп POL/PS. Іп listing 8, an equa- 
tion was entered and stored as a sub- 


Announcing the MicronEye 


Give your computer an eye... 
the new MicronEye, a solid-state 
image sensing unit using MICRON 
TECHNOLOGY'S OpticRAM. 

The package includes: camera, 
lens, tripod, 6 telephone cord (cam- 
era to computer), floppy disc with 
camera software routines, instruc- 
tion manual and serial TTL inter- 
face. Please specify Apple ІІ? ІВМ- 
PC? Radio Shack TRS-80 CC®, Sin- 
clair-Timex®, or Commodore 649 

PLUG IN AND GO with your per- 
sonal computer. Most popular baud 
rates are provided by the Micron- 
Eye interface. Options include: 
spare IS32 OpticRAM, 25’ tele- 
phone cord, І532 Bullet with 4 inter- 
connecting cable, zoom or macro 
lens and RS232 interface. The [$32 
Bullet is a 1 diameter by 11/2” cylin- 
der housing for the [S32 that con 


Add Vision 
To Your 
Computer 


| 
nects to the camera by a 4 flat X 
ribbon, useful where a small, re- 
motely-located unit is desired. 

The camera has 128 x 256 element 
resolution capable of transmitting up 
to 20 frames per second. Software is 
delivered to you on a floppy disc 
with self-prompting command 
modes allowing you to continu- 
ously scan, freeze frame, frame 
store or compare frame to frame. 
The electronic shutter speed con- 
trolling light sensitivity is under soft- 
ware control, either automatic or 
keyboard entry modes, variable 
from 0.01 seconds (outdoors) to 
seconds (darkroom). The Micron: 
Eye can be remotely located from 
the computer by using a longer tele- 
phone cord. It is lightweight, and de- 
rives power (5V DC at 50ma) from 
your computer. 


TECHNOLOGY INCORPORATED 


2805 East Columbia Road 
Boise, Idaho 83706 
(208) 383-4000 

TWX 910-970-5973 


We're building our reputation . . . on innovation. 


PLEASE PRINT ALL INFORMATION ~ 


| want to س ا ت‎ 
Apple Pb pCa Radio Shack TRS) CC® / Commodore 649 / Sinctair-Timex® NAME 
personal computer a печ look. Please rush standard units of MicronEye 
to me at $475.00 each, plus 510 for shipping. Apple 119 users please specify lan. MAILING ADDRESS 
guage: ————— ="), —~ -- CITY 
лш” SIGNATUR 
Part # Пет Gy. Price Each Total 


PHONE # 


Allow two extra weeks for delivery If not Apple П 


1 Standard MictonEye Package $485.00 

2 1532 OpticRAM t 3400 

3 25 Six Wire Cord & 20.00 

4 1532 Bullet $ B5.00 

5 instruction Manual $ 25.00 
Applicable state sales tax (ег exempt # ) 
TOTAL 6 


Enclosed is my check or money order for ё іп payment, or, 
charge my Mastercard # —— 4 of Visa # 
which will expire on 


(date). 
Signature 
Circla 315 on Inquiry card. = 


1 am very interested but | would like more 
information before | can make a decision to 
buy. 

My application field of interest Ix: 


Î recommend Micron offer nn option to: — 


| prefer to use computer, 
Apple ilis a (trademark of Apple Computer. IBM is the 
trademark cf Internetional Business Machines. Radio 
Shack TR&80 Color Computer ің в trademark of Tandy 
Corporation. Commodore 64 is a trademark of Com: 

'  modpore Corporation. Sinciair-Tumen is a trademark of 
Timer Corporation. 


routine within the module. (The pro- 
cedure involved will be presented in 
part 2.) 

Another helpful function is a 
trace—{TON and ІТОЕ. The trace in- 
dicates the use of POL-80 routines in 
processing the current line of input by 
detailing the tests used on each entity, 
This is especially useful when check- 
ing the various input branches in a 
new module. 

The last item is the ability to 
change the various control characters 
(see lines 200 to 490). A character 


may sometimes be required to assume 
another meaning within a module or 
a command line (for example, to 
allow an apostrophe in a graph title). 
This capability is allowed to prevent 
problems with duplicate definitions. 


Summary 

| have presented the reason for 
POL input and have shown some of 
its useful applications. I have also il- 
lustrated a (framework for the 
POL/PS within which technical ap- 
plications programs can be written, 


40 & 20 MEGABYTE (FORMATTED) 
51/4" WINCHESTER SUBSYSTEMS 


For 2-80 based micros which ulilize Ihe CP/M operating system | 


CCS APPLE (with CP/M) ZENITH/ HEATH NORTHSTAR 
GODBOUT XEROX 820 ANY 2-80 S-100 SYSTEM 
ALSPA TRS-80 MOD |) 

OSBORNE 


t 


All units ore delivered completely assembled ond tesied, with drive, controler, 
case, power supply, cabling, 2-80 interface and all requisite software. А law features: 


THE 2-80 INTERFACE: 

> 5 s vectored interrupis | 

» Plugs directly into the 2-80 sockel on the host CPU (requires no special buss) 

» Allows for DMA operation (If you already have a DMA system) 

w Supports MP/M, OASIS and other operating sysiems (with addi- 
tonal software) 


OUR SOFTWARE; 

» Written іл 2-80 assambly language 

& Automatically configures virtually any existing version 
Эх CPIM to the hard disk subsystem 

> includes SOURCE CODE 

> Requires less than 2k af overhead memory 

һ- Enables ihe user To reod or write a 64k file in less than 
four 


JP 9 peo 
FULL SIX-MONTH WARRANTY! Aor OTe соды 
Deloer Inquirias are more than welcome и к SE » 695 
Пезосисћ, OASIS Осе 
салам A UE олы 2 aper 
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The primary goals of this framework 
аге to encourage the development of 
a technical program base for micro- 
computers and to relieve the pro- 
grammer of some of the difficulties of 
writing large program packages to 
solve problems. m 
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The following items are available 
from the author: 


1. The POL/PS User's Manual and the 
ROOTs User's Manual for $20. 
These manuals generally supple- 
ment but do not duplicate the 
material presented here. Topics іп- 
tlude: detailed rules of input, 
theory and examples of operation, 
and programming rules and hints. 
2. The two manuals above and a disk 
containing all the appropriate files 
for $30. 
3. The items listed above and the 
graphics package (which includes 
the contour plotter module) for 
$200. 


These items will be offered on 
several disk formats (CP/M 8-inch, 
Osborne, and others as I can make ar- 
rangements), A user's group will be set 
up, апа J will sell software written by 
others for the POL/PS on a royalty 
basis, For more information, or te 
order items, contact: 


His Programs 

c/a Mark Finger 
2439 Overlook Circle 
Lawrence, KS 66044 
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Now bocked locally by TAW, Duiir-a 
САТ. detachable keyboord. dual йо EPA 
w/7 SOK tormored capocity. 64K. СР/М 
ond more. Special: Telesolyrions — 
bees TM ond Соны ТА изузет 
802 w/CP/M* $2669 
802H w/CP/M* 54539 
806 (10 mb.) $4995 
816 (23 mb.) $9195 
800A s $1299 


[TERMINALS | 


Viewpoint JA Plus, New Viewpolnr 
emulares Leor Siege. Televideo. (и 
бене. We're selling them or a lower 
price rhon orders charge for older models. 


Zenith ZT-1' 
Televideo 710 
Televideo 925 
Televideo 950 
Zenith Z- 19 
Wyse WY-100 
Soroc IQ 130 
Falco TS: 1 

Adds Viewpoint 60 
Hozetine Espirit 
“with Бн: modern 


SANYO PLUS 


——— == 


u 


“ AN 


X 


SANYO PLUS >< 


The best десі in û dual drive 44K 7-80 system. now only $1995. We thoroughly 


Integrate ond test eoch system ond worronry each Sanyo Plus for 90 days. 
We are so confident of Sanyo's inherent rellabiliry ond our pretesting Jha! we will 


woronry the entire system for a full year for only $99, 


The Sanyo Plus consists of o 5onyo MBC-1000 computer with o built-in 12" high-res, 
green phospher 25x80 disploy. The detoched keyboord features 5 speciol function 
keys опа o 10-key pod. The Sanyo Plus comes complete wiih o porollel printer port. a 
senal communications port and roam for three additional cards. 


Plus we've added a second drive to give you o total formoned disk capacity of 624K. 


Plus you get over $1100 worth of software including CP/M* 2,2, Wordstar 2.0 with 
training guide, 5onyo Dasic-o superset of Microsoft Dosic with diagnostics and utilities, 
CalcStor® -the spreodsheer thor works with Wordstar, ond o disk with 20 gomes. 


Plus we делеготе work copies of all your software, 
Special Offer: 5 module business software pack: $99. 


No Degen please, FOD. Scomdole 


IBM-PC Compatible 
Introducing rhe Zenith Z: 100. n ihe mew 
8/16 bit system shots CP/M. PC-DOS. and 
5-100 compatible. Plus іг; Боскед by 
900 Zenith sewice conten ootomeide. 
Two bul- 320K 5 1/47 dives 128K 
synem or law pices. баск nanonwide ҚАМ optional color graphics with control 
by Moore Systems Service of eight colon and 144 ОСО dors. five 
Series 5:150 5.100 expansion sors. and a full feature 


Series 5-50 heyboord: 


| 2120 coll 
Cee = ЕЗ col 


4-90-82 w/64K $2275 


Our tech's (суде sysrems. From the 
lowe priced Fuse systems with either 
2 о: 6 MG. моде. то 40MG. & user 16 
bir systems. 

Add terminals, primer, ond sofrecre 
ond wg can Fully ren ond configure your 


A TE 
n Эс 
Pd м, 
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Scottsdale Systems... 


617 N. Scottsdale Rood, Suite D, Scortsdole. Arizona 85257 


(602) 941-5856 — 


Call 8-5 Mon.-Fri. 


CLOSED DECEMBER 18 - JANUARY 2. 1983 
Нарру Holidays! 


SERVICE / ORDERING 


INTEGRATI ОМ: Price fared ore for new equipment in factory sealed boxes with moanutocurer s. 
wangnty, We will рине your equipmen integrate pou system. configure your уо челде, provide 
special cables. efc. ісе on odditiona! сиде. CON lor prices. 


ORDERING: MAIL CRDER ONLY. Prices listed оге for cash, No C.O.D, 3, We sed on û net 20 
bask to Fortune 500 componies and Univeniies Eee cords odd 2%. Prices iubjeoc ro си, 
product subject ro ovallobiliry, AZ. residents odd 5% Penano checks rake Û weeks ro dear, 0-2 
restocking tee for retwned merchondise, Shipping extra - products are Е.О. point of sipmere, CP/M 
and MP/M ore regisrened mrodemasks of Digital Reseerch. 


SOFTWARE: des зел ali popular CP/M* progroms af dicount, Soirvare sold only with syuems nor 


молынан? for 


Houston Instrument: 
Hi-Plot DMP-2 
Hi-Pior DMP-7 /8 

Hi Pad DT- 14 


The beu реселімурия in lener quality 

printers 40 CP S. 48% butter, & protocols. 

Mc mode. 4 inreviaces ud. Sub and 

Лен 9 (торогіолоі $pocing. and 
h mere, Uses ud. ribbons, 


Hayes 5mmarrmodem 
Hoyes 1200 Boud 
$mammodem 


51019 


` NORTHSTAR _ 


| Hew low pice on the incredible Ad- 


vantage ТМ. You choice GDOS and 
САУС. or ӘСР/М $120, Let us burs ond 
est your Advanroge TM o Horizon ond 
wel Bock jt wih our Own fos warranty 


| service. 


Advantage Call | 
Horizon | 

64K Quod $2665 
Advantage 

wf J mg. $3795 


PRINTERS. 


MEC8O22A ... 
Otidoro 82A 
Okidcro 834 
Okidcto 84 
Epson МХВОҒТ 
Epson MX100 


| Tally 160 w/rrac 


Microprism 80 . 


HIGH SPEED 
Prism 80 "Looded" $1329 
Prism 132 “Loaded” . $1449 
Ánadex 9504A $1369 
DotoaScuth 05-4 80 $1249 
ИР . Call 


LETTER QUALITY 
NEC 2500* i 

NEC 7700 w/TRAC* . 

Qume 9/45 , 

"We offer МЕС) with 16K boltem. duc 
intedaces. ond exrended womronry - coll 
lox ences. 


BISON PRODUCTS, INC. 


OW 


"We've Got More Than Computers” 
Software, Video Games, VCR's & Моге!! 


SOFTWARE 
Auto Simulations Armor Assault,,,..... 519.98 
Auto Simulatians Hellfire Warrior,, , 19:98 
Auto Simulalions Kay а! Acheron .... 10.99 
Auto Simulations 3 Pack.,.... И: 
Auto Simulations Mortocs Tower ,.... 11.99 
Auto Simulations Dragons Eye ..., .., 16.99 
Auto Simulalions Alien Garden........ 21.99 
Auto Simulations Plattermania .,..... 20.99 
Auto Simulations Monster Maze ....... 16,89 
Auto Simulations invason Orion... ... 14.98 
Auto Simulations Jabbertalky ....... . 16.89 


Auto Simulations New World,,........ 16.99 
Auto Simulations King Arthurs Heir.... 16.99 


Auto Sim Esc from Vulcans Isle ...... 16.99 
Auto Sim Crypt ої the Undead. ...... 16.99 
Auto Simulations Nightmare ,....... . 16.59 
Auto Simulations Oil Barons... ...--. 59.99 


DalaSott Canyon Climber-Apple...., 15.99 
DalaSoft Canyon Climber - Alar! ..... 15.99 


DalaSoft Pacific Coast HUSN. 5.7... 15,89 
Epyx Ric-O-Chet. ,...... n ereenn URBS 
Epyx Sorceror Of Siva ,,,.........,... 19.99 
Epyx Temple of Apsha) ..,........... 19.99 
Epyx Star Магог... 19.99 
Broderbund Choplilter - Apple se 6. 109.99 


Broderbund Choplifter - Alan , ....,.. 18.99 
Broderbund Arcade Machine... .,.... 33.99 
Broderbund Serpentine - Apple . ..... 19.99 
&roderbund Serpentine - Alan .... .. 19.89 
Adv International Prepple - Apple .. 18.99 
Adv International Preppie - Atari...... 18.99 
Adv Int! Rear Guard - Apple,..,,..... 18.99 
Adv International Rear Guard - Atan .. 18.99 


Adv int! Sea Dragon - Apple ... ..... 18.89 
Sir-Tech Wizardry a s .......... 28.9 
Sir-Tach Knights al Diamonds еее С 19.99 
Sir-Tech Starmaze ZH. duis 2 > 78% 
Stomeware DB Master — ........... -a 139.00 


MicroPro Intl Wordstart -В”...... ... 250.00 
MicroPro Intl Wordstart - Apple .. .. 200.00 
MicroPro Int! Wordstart - 1EM PC. .. 250.00 
MicroPro Intl Mailmerget ........ .. 125.00 
MicroPro Intl Maiimerget - Apple ,,... 125.00 
MicroPro Intl Mailmerget - IBM PC ... 125.00 
MicroPro intl Spelistart .. ........... 150.00 
MicroPro inti Spallstart - Apple....... 150.00 
MicroPro inti Dalaslart - B" .......... 150.00 
MicroPro Int) Dalastart - Apple ... ... 150.00 
MicroPro International Catcstart ~ 8" .. 125.00 
MicroPro inti Calcstart - Apple ....... 125.00 
MicraPro Inti Supersorit -B° ........ , 125.00 
MicroPro Int! Supersorit - Apple.. » 125.00 
MicroPro iniemational 
Wordstar/Mailmerge Combo-B" ..... 
MicroPro Inlernational 
Waordstar/Mailmerge - Apple ......... 325.00 
MicroPro Iniernatianal 

Wordslar/Mailmerge Combo-IBM PC ,. 325.00 
MicroPro Internalonal 

Wordstar/Spelistar Combo -8"...... . 350.00 
MicroPro International 

Wordstar/Spellstar Combo-Apple -,. . 350.00 
MicroPro (nternational 

Wordstar/Spellstar Combo-IBM РС... 350.00 
MicroPro international 
Wordslar/Mailmerge/Spelstar-B" ...... 425.00 
MicroPro International 
Wordstar/Mailmerge/Spelstar-Apple. . 425.00 
MicroPro Inlernational 
Wordstar/Mailmerge/Spelstar-IBM .... 425.00 


325.00 


a 


SOFTWARE 
Infocom Deadline .................... 2499 
Irfipcam*éorK Y nagi ое ооа е. BE 
Infocom Zork ll ........... mir reer «ОВ 
Infocom Zork ill... ..... ЧА ЖМБ 
Infocom Starcross....... ............ 21.99 
Continental Software 
Home Accountant - Apple ..... ... oS 34.99 
Continental Soltwara 
Home Ассошліапі-ІБМ,,,.........., 80.00 
Continental Soltwarg 
First Class Mail - Аррів............... 37.99 
Conhnental Sotlwara 
First Class Mail -ІВМРС.............. 69.99 
Continental Sollwara 
1983 Book of Apple Software.......... 14.99 
Continental Sollware 
1983 Book of Alan Soltware..........- 14.39 
Muse Know your Аррів............... 15.98 
Muse international Grand Prix ........ 14.99 
Muse 3 Mile Island ..,......... 4-2... ШРИ 
Sorcim Supercalc -8”....,..... Ии 169.99 


Sorcim Ѕирегсаіс - IBM РС ........... 169.99 
Sorcim Supercalc - Apple......,..-... 169.99 
Sorcim Supsrcalc - Northstar .....-... 169.99 


On Line Solt Porn ... .... .. ..... 19.99 
On Line Wizard and the PULSES ب‎ >, 19.98 
COMPUTERS - VIDEO GAMES 
Atari 800 Computer, ....-.. 144а».--. 649.99 
Atari 810 Disk Drive ..... МІ. 429.99 
Atari 400 Сотршівт..,...... .......... 279.99 
Atari Star Raiders (400/800) ,.......... 34.99 
Alan Pac Мап (400/800) . + ..,...-.-.- 34.99 
Atari Caverns a! Mars (400/800) ....... 34.99 


Atari Communicator Kils (400/800) .... 299.99 
Atari CX 2600 Video Computer Sys ... 138.00 


Atari CX 2613 - Adventure ,,.......... 23.99 
Atari CX 2613- Casino..... .......... 21.99 
Atari CX 2638 - Missile Command ..... 21.99 
Alari CX 2616 - Pelas Soccer ,......... 21.99 


Alari CX 2631 - Superman ., .... .... 21.99 
Alan CX 2648 - Video Pinball....... .. 21.99 


Alari CX 2610 - Warlords...... ....... 21.99 
Alari CX 2608 - Super Breakout ....... 21.99 
Alari CX 2650 - Вег?втк............. ,. 21.99 
Alari CX 2655 - Yars Revenge ......... 21.99 
Atar) CX 2649 - Asleroids ..... ....... 21.99 
Atari CX 2646 - Рас Man ,.... € 23.99 
Atari CX 2609 - Delender ,............ 23.99 
Atari CX 2656 - Adventure | ........... 23.99 
Atari CX 2657 - Adventure !І........... 23.99 
Atari CX 2660 - Star Ваідегѕ........... 23.99 
Franklin ACE 1000 Computer ......... 989.99 
Franklin Ace 10 Disk Drive ...... RE 
COMPUTERS PRODUCTS 

Maxall MD-1 Diskattes - Box of Ten ... 24.99 
Sanyo DM2112 12" Monitor-Text ...... $89.99 


Sanyo DM5109 СХ 8" Monitor-Text.... 114.99 
Sanyo DMB112 СХ 12" Mn -Pro. Text... 149.99 
Sanyo ОМС8013 - 13" Data Mon. ...... 279.99 
Sayno DMC8113 13" Prof Mon ,....... 549.99 
Sayno VMC7O13 .. ..... aren .... . 319.98 
Electronic Protection Devices Lemon.. 34.99 
Electronic Protection Devices Lime.... 44.99 
Elec Protection Devices Oranga ...... 69.99 
Elec. Proteclion Devices Peaches ..... 
US! Pi - 19" Green Monilot ....-...., 79.99 
USI Pi - 212" Green Моппіо”.,,.,........ 

USI Pi - 3 12" Amber Monitor... ...... 124.98 
US! P| - 4 9" Amber Monlltor........ .., 109.99 


COMPUTER PRODUCTS 
Videx Videoterm B0-Column Card ..... 249.00 
Videx Keyboard Enhancer ..........,. 119.00 
Videx Function Зінр.................. 59.00 
BMC 12" Hi-Res Green CRT ,......... 89.00 


BMC 13" Color CRT ..... "RAE бет 229.00 
NEC 12" Green САТ..... ............ 169.00 
D C. Hayes Micromodem ll........ ,. 279.00 
Microsolt Premium Pack.......... 2... 525.00 
Microsof1Z-80 боҢсаға,.............. 279.00 
VIDEO PRODUCTS 
Hitachi CT 1321 13" Color TV ....,.... 239.99 
Hitachi CT 1322 13" Color TV ...,..... 228.99 


Hitachi CT 1326 13" Color TV Rem .... 299.99 
Hitachi СТ 1927 19" Color TV Rem .... 379.99 
Hitachi CT 1928 19" Color TV Ram .... 425.89 
Hitachi CT 1928 19" Color TV Rem .... 499.99 
Hitachi VT 11A Video Tape Recorder .. 479.99 
Hitachi VT 15A Vidao Tape Recorder .. 654.99 
Hitachi VT 9701 Video Tape Recder ... 899.99 


Hitachi VT 66Р VTR -Роп.......... ,. 724,99 
Hitachi VT 68P VTR - Port ,........... 899.89 
RCA AGRO54-W BEW 13" TV ,........ 114,89 


RGA ARGI20-W B&W 12" TV.,,.,...,. 81.99 
RCA EGR333-W 13" Color ТУ,..,..... 249.09 
RCA FGR430 19" Color ТҰ............ 299,89 
RGA FGR460-WR 18” Color ТУ........ 379.99 
ВСА VGT200 Video Cassette Recder ,. 469.99 


CALCULATORS 
Hewlelf Packard HP 41C Sci. Calc. .... 169.99 
Hewlalt Packard HP 12C Sci. Calc. ... 109.99 
Hewlelt Packard НР 10C Sci. Calc. .... 54.99 
Royal 4-HPD Palm Size Calculator .. 24.99 


Royal 316-PD Desk Тар Calculator .... 64.99 
Olivetti 920 - PD Calculator ........... 719.99 
TYPEWRITERS 


Olivetti Praxis 30 Typewriter ... ...... 399,89 
Oliveti! Praxis 35 Typewriter ...,..,... 449.09 
Royal Century 2000 Port. Elec. Type... 219.98 


PERSONAL ELECTRONICS 
Olympus S-904 Pearltorder,,........, 44399 
Olympus S-901 Реагісогӣег ...... ,.. 7498 
Olympus S-802 Pearicorder...... s... 74.99 


Olympus 5-902 Pearlcorder.......,... 84.98 
Olympus 5-801 Реагісотдег........... 129.98 
Olympus SR-11 Micro Cass. w/Head... 128.99 
Olympus X-01 Pearicorder ............ 149.99 
Olympus XR Basic Pearicorder.,...... 189.99 
Olympus XR Slandard Pearicorder .... 229.99 
Hilachi ТЕК 5350H Маѕіег Ctrs 


AM-FM Gass Бесогвівт,..,............ . 91,98 
Hitachi TRK 7100H Master Cirs 
АМ-ЕМ Cass Recordar... ....,....... . 61.99 


Hitachi TRK 6600H Master Ctrs 

АМ-ҒМ Cass Нвсогбвг...........-.... 131.98 
Pioneer SK-100 Stero Radio Casselte.. 88.99 
Pioneer SK-300 Stera Radio Cassette.. 119.99 
Pioneer SK-31 Staro Radia Cassette... 169.99 
Pioneer G-1 Syscom Hi-Fi ...... 4:..., 449,88 
Electra ҒҒ 550 Cordless Рһолв........ 99.99 
Electra FF3500 Cardiess Phone-Pkt ,.. 174.99 
Electra FF 2500 Cordless Phone-Pkt .. 184.99 


t A Registered Trademark of 
MicroPro International 


CP/M is a registered Trademark cf 
Digital Research Corporation 
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HAS MORE THAN COMPUTERS 


COMPUTER SYSTEMS 
MEPL ИВЕ. агае сан" $725 
Producis For Apple Computere 
Here are some of the products BISON carries for 
Apple Computers. If you don't see what you мапі 

here, giva us a call 

18K RAM Card lor Apple 11 ,... ......... $ 68 
Microsoft Premium Pack .... ...... -ne $ 525 
BISON Add-on Disk Drive 


100% Apple Compatible .... .... isis StS 
Parallel Printer Card with Cable....... es 72 
Apple Compalible Рага! Interface . .... $ 65 
D C Hayes Micromodem I... ......... S 279 
Graphics (Interface for NEC, Epson....... $ 129 
Microsolt 280 Softcard with CP/M* . . .. $ 279 
Videx BO Column Ундесіегіті............. S 249 
Vides Епһапсег..........) ... ........ 5 119 
Videx Function Stip... .......-......--- 5 59 
Saturn System Ram Boards 32K . .... .. S 195 
Saturn System Ram Boards 64K ...... .. $ 359 
Saturn System Ram Boards 128K ...... $ 499 
Expand 80 - 80 Column for VisiCalc.. ..S$ 99 
Corvus Hard Disk Drives 
5 Megabyle......... ЖЕСІН Uer 52495 
10 Megabyte ............-----..-.-.... 99825 
20 Megabyte. 2... ................... 54575 
For Corvus Mirror ADD . E: AE TEL... $ 595 
For more Apple infocmalian circle reader зегуісе card 66 

PRINTERS 


BISON cartos all ol the majo brands of priniers Н you 
need help: choosing the proper printer for your needs, call 
and lalk to one of our support technicians 

EPSON MX-80 F/T Type lit w/Graftrax , $ 460 
EPSON MX-100 with Graftrax .........5 625 
NEC PC-80234 Fric. & Trac. w/Graph . ,. 9 485 
NEC 7710-1 ‘ec. fel. қа EE ER $2085 
"I wr Oc аваа аа. s 
NEC ?720-1 . е =, тя .. $2445 
МЕС 7725-1 Du... TALS. 
Okidata Microlina В2А w/T гас - _ 80 Cot .. 5 399 
Okidata Microline ӨЗА w/Trac. - 100 Col.. 5 549 


Okidata Microlina 64P - Parallet....... .. $ 925 
Okidata Microlina 84PS - 200 cos P/S . .. $ 999 
C Itoh Prowriter | - Parallel ............. $ 485 
C itoh Prownter - | Seral.. ......... . & 425 
С Itoh Prowtiler - Parallel/Senal...... .. 5 525 
C поб Prownter Н - Parallel ,, ..... .. 5 625 


C Noh Prowrlter И - Parallel/Serial ..., .. $ 676 
C Hoh F-10 Starwriter - Parallel - 40 cps .. $1225 
C lich F-10 Slarwnter - Serial- 40 cps . $1225 
Comex Daisy Wheel Printer - Parallel. .. S 735 
Comrex Daisy Wheel Printer - Serial, .,.. 5 785 


Comrex Traclor Ғеғі.............. Qo. $ 195 
For more ponrer ininrmalion circle reader service card Ag? 
MONITORS 


BMC international 
"12" Green monitor with P-31 phospher 
"18 Mhz" Excellent for 80 column саву 


BMC 12" Green Monitor ........... . .J.$ 88 
* 33" Color Monitor’ Audio and Video 

* 270 Line resolution 

BMC 13" Color Молног.,.........-...... 5 229 
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MONITORS 
AMDEK Monitors 
* 12" Green Phospher 
* Non-Giare 


AMDEK Video 300 .......... . ., Call for Price 
* 13" Color Monitor* RGB Input 

" For IBM/NEC/Apple 

АМПЕК Color l| ..... .... .....Call for Price 
AMDEK Color]. | . ..... ....,.Calt for Price 
AMDEX Color II ...... su. . „ Call for Price 
NEC 

NEC 12" Grean Monitor =... ....... S 169 
NEC 13" Color Monitor ..,.. ....... .5 325 
NEC 13" RGB Color Monitor ... .,.. eo, 8 815 
ZENITH 

Zenith 12" Green Моліог.............. 5 115 


For mere infoarmahan Cacia reader SEMACA card X 48 


TELEVIDEO PRODUCTS 


TeleVitdeo computer lerminals and desktop compu- 
ter systems-high price features at low prices 
TeleVideo TS-802 Computer system 
“бак. 4 Mhz Z-BOA, CP/M* 
* Dual Floppies, 720K Total 
* Same CRT and Keyboard as 

Televideo 950 Terminal 
* Network Expansion Capabilities 
TeleVideo TS-B02 ....... 7 .--». 92645 
TeleVideo TS-802H Same as 15-802 
wilh ona lloppy and 5-Meg Hard Disk .-.. $4695 
TeVideo TVI-825 Terminal.... ....., $ 695 
TeleVideo TVI-850 Term - Top-of-Line -.. S 875 
For more uMormalbon circle reader Service card 889 


SOFTWARE 
BISON carnes software far all business and per- 
sonal computer systems Just select the software 
yOU want and call us for our current price Here are 
some examples of BISON’S Low Prices: 
MicroPro Software 
See Left Hand Page tor Prices 
Apple Software 
All APPLE Game and Business software Selecl 
Ihe program you мапі and са! for price 
Save up to 60% off list 
Accounting Plus by Systems Plus 
For 8" CP/M“ 
General Ledger ' Accounts Payable * Accounts 
Receivable * Payroll * Inventory * Sales Order 
Entry * Purchase Order Entry and Point о! Sale 


Gil? oes OT lose ее. (o. $ 985 
G/L. AR... ... 24.51. жк, OCT r6 
Gly AMAL ASB LL paa Tei sae 035 $1100 
GL. AP, AIP, PAR (opener esi ee secs .. 91458 


G/L. AVR, ASP. INV . й њьљефь t ежғж.... 
G/L. AR. A/P. P/R, INV. ....,........ $1875 


Өл. ARA, АХР. PR, POS, INV ........ ... 52740 
G/L, AR. AP PIR, S/O, INV. ........ $2140 
G/L. А/Я, А/Р PIR, P/O, INV c, 92140 
G/L. WR. AJP РА. РРО S/O, INV .--.. . 92435 
А! В Modules .... ....... ......... 52695 


SOFTWARE 

For Apple il 

Pick tha Apple Combination you need 
GIU е cs na BU Za ba DO 2 
GIL. АУА: Tu З ете TUER 8 
G/L, INY . . .., robe SOD 
G/L. А/В. АХР, (Wet E ac ergs 5 648 
GE. ДУН. ММ, ұн p ay leew ps oom еі. $ 649 
GUL ACP INI, us аа ананы ква es ИНИ 
МС ИС ыж 15253, ap ith ene 42%. NM E Se 
VisFile.. 2... ете e ce Lae 


dBASE II for 8" or Apple . Call for Lowest Price 
5-100 PRODUCTS 


Sierra Data Sciences 
S-100 Master/Slave Single Board Computers 
Master - 4 Mhz, Z BOA .,. ......... 5 690 


Slave - 4 Mhz, Z 80А. ........... $ 625 
Sierra Data CP/M je. qas qaas сағ» oy AN 
Sierra Data BIOS..,,,.. Must nein s ET 
Sierra Manual... ... “ets. 8 
Sierra Data - Winchester Adaptor T» 
Sierra Data Turbo DOS .,....,.. 2.5. 8 750 


QT-Systems Mainframes 

5-100 Mainfame and B" Drive Enclosures 

° 65-100 Power -BV/18A + 15V/3A -16V/3A 

' Drive Power +5V/1A -5V'BA 424V/BA 

* Keyed Power Switch 

' EMI Filler * Filtered Fan 

* 2 Swilched Power Oullets 

* 35 - DB25 Cutouts 

* DB37 Cutout " IDS 50 Cutoul 

* Hard Disk Power Supply 

* Smeided Motherboard " Rugged Card Cage 

* 8548" x 17" x 21" (Hx W x D) 

QT 6-Slot. Dual B" Drives .. .. ., .....8 530 
ОТ &-Sict. Dual 8" Drives . ............. 5 560 
QT 12-Slol, Dual 8" Dnves ............ 5 620 
5-100 Mainirame and 5Y," Drive Enclosures 

* Similar to 8” Mainframe 

*7T"x17" x20" (Hx Wx D) 


ОТ & Slot. Dual SY,” Опувв,..,. ........ $ 455 
OT B-Slot. Dual БА" Onves. + f. >t oon 8 595 
ОТ 12-5ісі, Dual 51)” Drives 2 ........, $ 560 


ОТ Al-in-one 8" Disk Dnve Cabinet 

Changeable laceplale aliows use of all standard 8” 
Nappy and hard disk drives including. 

"Shugart " NEC 

'Qume * Milsubisht 

* Tandon (Up to 4 Thin-Line) 

Features: 

* Holds 1-4 8" Drives ° Modular Power Supply 

* Power +5\//ба -SV/1A + 24V/6A 

List Pace $395 ........... . BISON PRICE $285 


DISK DRIVES 
Оште #842 (Aeplaces Data-Trak 8)... ... $ 480 
Tandon Thin 8" Sngl -Side Dbl.-Density... $ 382 


Tandon Double-Densily ,...... .. .%465 
WABASH FLOPPY DISKS 

Single-Sided Single Density 

Bos of 109" or Siar ...5ч:............І.3 18 


“We accept Cash, Certified Checks, VISA and MasterCard" 
All merchandise new In factory cartons with manufacturer's warranty 
Coporate and School District Р.О. accepled subject lo credit approval. 
Enclose financial statement wilh order. 
Calllornia residents add Sales Tax. Shipping charges added Іо all orders 
"Na refunds without prior approval" - Bison credil only on returned merchandise 
QUANTITIES LIMITED ON SOME ITEMS — PRICES SUBJECT TO CHANGE WITHOUT MOTICE 
For Further Information Please Circle Reader Service 4 70 


Send Mall Orders To: P.O. Box 9078-184 e Van Nuys, California 91409 
Orders May Be Picked Up At: 16709 Roscoe Blvd., Sepulveda, California 91406 
For Questions or Phone Orders Call: 


213) 994-2533 
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Practical Dynamic-Memory 
System Design 


A straightforward look at design 


Many a computer experimenter has 
gotten sweaty palms at the thought of 
having to tackle the design of a 
dynamic-memory board. Dynamic 
memories are notoriously difficult to 
work with because of the special at- 
tention that must be paid to timing 
relationships. Although using static 
memory may make small increases in 
memory size easy, the power con- 
sumption of most inexpensive static 
devices is prohibitive for large 
systems. With the price of 16K by 
l-bit dynamic-memory devices now 
around two dollars, their price-to- 
performance ratio is difficult to beat. 
In this article, 1 will describe the 
design of a dynamic-memory system; 
it's really no harder than any other in- 
terfacing job you may have taken on 
in the past, just more detailed. 


The Trade-offs 

Іп addition to their price-to- 
performance ratio, dynamic memo- 
ries have an advantage over most 
static memories because of their 
simpler structure: one transistor and 
one capacitor form a basic dynamic 
bit cell. On the other hand, a static bit 
is a clocked flip-flop like those in a 
7474-type TTL (transistor-transistor 
logic) device. Each flip-flop is com- 
posed of several logic gates that in 
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with dynamic devices. 


Rob Belics 
9746 Twincrest Dr. 
St. Louis, MO 63126 


turn are composed of severa] tran- 
sistors and resistors. Because many 
transistors and resistors use up a great 
deal of power, generating a large 
amount of heat, and because they 
take up a lot of space, only so many 
flip-flops can fit on an integrated cir- 
cuit. This is why static memory rarely 
approaches the density of dynamic 
memory. 

Of course, you never get something 
for nothing. The most popular and 
inexpensive memory device today, 
the 4116-type 16K by 1-bit dynamic 
RAM {random-access read/write 
memory), requires specially devel- 
oped clocking and timing signals, as 
weil as three separate power-supply 
voltages that must first be applied in a 
certain order. Compared to static 
memories, dynamic memories have 
slower data-access times (although 
they are more than fast enough for 
the average microcomputer). And 
we've ali heard of an insidious prob- 
lem called refresh, haven't we? That 
dynamic cell's capacitor can't hold a 
charge forever—it will all leak out if 
you don't give it a boost every so 
often, With a little planning, though, 
these disadvantages are easily over- 
come and dynamic memories do pro- 
vide more storage in less space for less 
money. 


What's Inside? 

A 4116-type memory contains two 
identical arrays of cells, each ar- 
ranged in 128 rows of 64 columns. To 
access (read or write) one of the cells, 
an address must be supplied to the 
memory. It takes a 14-bit address to 
select 1 bit out of the 16,384 on the 
chip. The address is multiplexed onto 
7 pins to cut down on the size of the 
DIP (dual-inline package) that houses 
the chip. This means that we first give 
the memory 7 row-address bits (AO 
through A6), and then we give it the 7 
column-address bits (A7 through 
A13). Thus, the 4116 fits in a 16-pin 
package instead of a 24-pin package 
(see figure 1). 

To tell the memory which address 
is which, there is a strobe signal for 
each part of the address. RAS (row- 
address strobe) is applied when the 
row address is available to the mem- 
ory, so that an on-chip decoder can 
pick one of the 64 rows; CAS 
(column-address strobe) is applied to 
tel] another on-chip decoder to pick 
one of the 128 columns, as well as se- 
lecting which array will be used. A 
signal called WRITE tells the mem- 
ory whether to read the bit stored at 
the address or to write a new value 
there. Making sure that the strobe 
signals get sent at the right time is the 
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Pin Assignments 


Capacitance Parameter Typ Max Unit 


G(A) Input capacitance, address inputs 
CiD) input capacitance, data input 

СААС) input capacitance, strobe inputs 
C(W) input capacitance, write enable input 
G, Output capacitance 


Pin Nomenclature 


Address Inputs 

Column address strobe Ves 
Data Inpul Ver 
Data output Voo 
Row address strobe Va 


Write Enable 
— $V power supply 
+ 5M power supply 


+ 12-V power supply 
ground 


Typical Characteristics 


TMS 4116-25 TMS 4116-25 
Parameter Min Max Unit Parameter Min Max Unit 
'e(P) Page mode cycle time 275 ns IDWL) Data hold time after 
суга) Read cycle time 410 ns W low 75 ns 
'c(W) Write cycle time 410 ns га) Read command hold 
'c(RW) Read, modily-write cy- lime 0 ns 
cle time 515 ns IR'WCL) ^ Write command hold 
мсн) Pulse width, column time alter TAS low 75 ns 
address stroba high I WRL) Write command hold 
(precharge tima) 100 ns time after RAS tow 160 ns 
(CL) Pulse width, column ICHRL Delay time, column 
address strobe low 165 10,000 ns address strobe high {о 
WRH) Pulse width, row ad- row address strobe -20 ns 
dress strobe high 'CLRH Delay time, column 
(precharge time) 190 li address strobe low to 
WRL) Pulse width, row ad- row address strobe 
dress strobe low 250 10,000 ns high 165 ns 
WW) Write pulse width 75 ® см. Delay time, column 
T Transition times (rise address strobe low 1o 
CAS 3 50 ns А 
'su(AC) Column address setup ‘REF Suh bahar uS 2 in 
me г ПЕ) дс Delay time, row ad- 
'su(AR) Row address setup dress strobe low to 
i time 0 ps column address strobe 
su(D) Data setup time 0 ns low (maximum value 
time 0 ns 
'suWCH) Write command setup fine) iet 35 85 ns 
time before CAS high 10D ns 'RLWL Delay time, row ad- 
| 'su(WRH) Write command setup dress strobe tow to 
time before HAS high 100 ns W low (read, modity- 
HACL] Column address hold write cycle оп! 200 ns 
time afier CAS low 75 ns WLCL Dalay time, iow to 
WAR) Row address hold time 35 na column address strobe 
KARL) Column address hold low (early write cycle) — —20 ns 
time after RAS low 160 ns 'a(C) Access tima tram col 
Св) TAS hold time after umn address strobe 165 ns 
HAS tow 250 ns 'а(Н) Access time from row 
IDOL) Data hold time aftar address strobe 250 ns 
CAS low 75 ns IPXZ Output disable time 0 60 ns 
КӘНІ) Data hold time after 
low 160 ns 


Figure 1: Data sheet for a typical 4116-type dynamic-memory device. The sheet shows pin assignments and gives its characteristics 
and timing information. 
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Now your computer can say anything and say it well. 
Introducing the Votrax Personal Speech System. 


Quite articulate. 


The unlimited vocabulary Votrax 
Personal Speech System is the most 
sophisticated, low cost voice synthe- 
sizer available today. [ts highly 
articulate text-to-speech translator lets 
your computer properly pronounce 
conversational words at least 95% 
of the time. | 

For all those 
unusual words and 
proper names, you 
can define an excep- 
tion word table and 
store your own translations. 
And remember, the entirely 
self-contained Vatrax PS System 
gets your computer talking 
without using any valuable 
computer memory. 


Built-in versatility. 


Much more than just a voice 
output device, the Votrax PS System 
lets you mix either speech and sound 
effects or speech and music. À 
programmable master clock and 
350 programmable frequencies 
give you unmatched control of speech 
and sound effects. 

The Votrax PS System offers user 
expandable ROM for custom applica- 
tions, user downloadable software and 
sound effects subroutines for easy user 
programming. lts programmable 
speech rate provides more natural 
rhythm, while 64 programmable 
amplitude levels give you greater can- 
trol of word emphasis. 


Actual size: 12.2" x 4.5" x 2.6" 


Circle 485 on inquiry card. 


Friendly to humans. 


Designed to look like a printer to 
your computer, the Votrax PS System 
is extremely easy to use. It can be used 


in tandem with your printer without an 


additional interface card. Both serial 
and parallel ports come standard, 
allowing vou to connect the Votrax PS 
System to virtually any computer. 


. Speech, music and sound effects are 
& only a PRINT statement away. 


What to say after "Hello". 


Businesses wil! appreciate spoken 
data transmission, narration of graphic 
displays and unmanned, oral product 
demonstrations. Spoken verification of 
data input will make computers much 
easier for the blind to use. School chil- 
dren can receive comprehensive 


Тодас 


The Votrax Personal Speech System 
is covered by a limited warranty. 
Write Votrax for a free copy. 
500 Stephenson Highway, Troy, MI 48084 


computer instruction with voice text- 
books as well as spoken drills and 
testing. And then, late at night, you can 
make those adventure games explode. 


A quick list. 


O Highly articulate Votrax text-to- 
specch translator. 

O 350 programmable frequencies for 
speech/sound effects. 

O 64 amplitude levels. 

O Simultaneous speech and sound effects 
or speech and music. 

О 8 octave, 3 note music synthesis, 

О Serial and parallel interface standard. 

O User programmable master clock. 

LJ User defined exception 
word table. 

D User programmable speech 
rate, amplitude and inflection. 

D User expandable ROM 
for custom applications. 

O User downloadable 
software. 

D 3,500 character 
input buffer: sub- 
divisible for a printer 
buffer. 

O Internal speaker and external 
speaker jack. 

О Real time clock and 
8 user defined alarms. 

О Oral power up and error prompting, 

D X-on/X-off and RTS-CTS handshaking. 

O Programmable Baud settings (7 5-9600). 

O Interrupt driven Z-80 microprocessor, 

O Parallel /Serial interconnect modes. 

о Proper number string translation: the 
number "154" is pronounced “one 
hundred fifty four”. 


To order, see your local computer 
retailer or call toll-free 


1-800-521-1350 


Michigan residents, please call 

(313) 588-0341. MasterCard, VISA or 

personal check accepted. The price is 

$395 plus $4 for delivery. Educational 

discount available. Add sales tax in 
Michigan and California. 
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Figure 2: Timing relationships of important memory-contral signals, This diagram 
shows the signals found in а 4-MHz 280 system; each T-cycie is 250 ns long. Note the 
delays between RAS, MUX, and CAS, and also their relationship to the time period 


allowed for data, 


name of the game. 

When the storage capacitor of a dy- 
namic bit cell is read, its voltage level 
is compared to a reference charge on 
a MOS (metal-oxide semiconductor) 
transistor. Because this charge is 
drained with each read, it must be 
replenished before the next operation. 
This means that RAS and CAS must 
be held high for a certain length of 
time to provide precharge. 

Refresh is an entirely different 
headache. Each row of storage 
capacitors must be recharged to the 
proper level every 2 milliseconds (ms) 
because the charge leaks out. The 
dynamic memory is constructed so 
that a row of capacitors is refreshed 
every time it is addressed and RAS 
goes low. Obviously, every time we 
read or write Lo memory, we refresh 
the row that is accessed. 


Getting Started 

The first step in any design is to 
become aware of the limitations of 
the components used. The 4116s 
come in many different speeds: the 
access times usually range from 150 
nanoseconds (ns) to 250 ns (although 
faster and slower versions exist). 
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Also, although most devices are rated 
by their access time, this does not tel] 
the whole story. Most dynamic mem- 
ories require a recovery period after 
each access. This is usually not a 
problem, but if it must be taken into 
consideration in your system, the ex- 
tra interval is reflected in a memory 
device's cycle time. It's quite common 
to pick the slowest or least expensive 
4116s available, and then design the 
rest of the system to the memories’ 
specifications. 

Most 8-bit microprocessors can be 
made to work with 250-ns devices. 
You'll find that Zilog's Z80 micropro- 
cessor is the easiest 8-bit microproces- 
sor to interface to dynamic memory; 
its signaling is timed just right, and it 
has its own built-in refresh circuitry. 
Intel's 8085 has excellent support 
devices for use with dynamic mem- 
ory, if you care to pay extra for them. 

The Z80 makes refresh easy by pro- 
viding a refresh signal for us, timed 
just perfectly. It has an internal 
refresh counter whose output is 
placed on the lower seven (or row) 
address lines while the 280% refresh 
signal is active. This counter in- 
crements after every op-code fetch 


until it has refreshed all 128 rows, 
then it starts over. This guarantees 
that all rows will be refreshed; what's 
more, the refresh occurs while the 
processor is busy with internal mat- 
ters (op-code fetches) and is not using 
the buses. This is called "hidden 
refresh." (Be careful when using an 
extended wait state on a Z80, because 
this may not allow the processor to 
refresh memory properly.) 

You need to decide first how fast 
your dynamic-memory system must 
respond. This is determined by the 
fastest read time that the memory 
must work with, combined with the 
delays introduced by other com- 
ponents in the data, address, and con- 
trol paths. To calculate this read 
time, get out the data sheet on the 
microprocessor you're using and look 
for a signal that indicates the start of 
a memory access; this is an indication 
of when the address-bus signals are 
valid and stable. For Zilog's Z80, the 
signal to consider is MREQ: Intel's 
8085 uses ALE, while the Motorola 
6800 uses VMA. This “start” signal 
will eventually become our RAS. 

Make nate of the shortest period of 
time during an op-code fetch from the 
start signal to the time that valid data 
must be available (see figure 2). For 
example, on a Z80 running at 2.5 
MHz, each clock cycle (Т-сүсіе) is 
400 ns long. MREQ goes low a max- 
imum of 100 ns after clock cycle T1 
falls, and data must be available to 
the Z80 at least 50 ns before the rise 
of T3. This means that the processor 
will allow at least 450 ns between 
providing an address and expecting 
valid data from the memory. This 
will not be the access time of the 
memory devices! Quite a number of 
delays will be experienced in getting 
RAS and addresses to the memory, 
and in getting the data back. In order 
to find out how much delay is in- 
volved, we must look at the circuitry 
necessary between the processor and 
the memory. 


Developing the Control Signals 
The 4116 requires a number of con- 
trol signals to discover what is ex- 
pected of it. Each memory device 
needs to know what portion of the 
address is being sent, whether the ad- 


ALOT OF TERMINAL FOR 


Green display 
with non-glare 
ergonomic filter 


Clear to 

"End of Line" and 
| "End of Screen" 
functions 


Absolute and | 
relative cursor — Transparent 
addressing р mode displays 
| received control 
| codes 


Eight data rates ——— 
from 110 to | 
19,200 baud 


24 line x 80 
character display 


Sharp 7x9 дс” 


matnx characters ——ADM-3A* Compatible 


50/60 HZ EEE а 2m 
automatic line 
lock 
Pu pom P — (Compact, 
| derached 
же” as 
— 4-foot coiled cord 

Introducing the NABU designed for operator com- gives you a lot of features, 


without costing you a lot of 
money. 


*Quantity one price— $495, 
25+ price—$410. Additional 


fort, and fits easily on a desk 
or counter. The compact, 
detached typewriter-style 
keyboard has a 4-foot coiled 
cord, and data is displayed 


4503. A truly inexpensive 
terminal thats packed with 
more features than you'd 
expect for such a small 
price. Dozens of standard 


features give it a price/ on a 12" easy-on-the-eyes, Lo — P 
performance ratio that's non-glare green screen. buyers. 


Check out the NABU 
4503. It's the terminal that 


really hard to beat. 
The stylish NABU 4503 is 


New York 


*Reqistered Trademark ol Lear Swoler Inc. 


Distributor Headquarters: 


——— 333 Metro Park, | Сайт Kantucky New York Clty Oregon | 
Allen Edwards Associates Bolton Қ Westmeyer ProComp Systems Data Devices 
Rochester, М.Ү. 
14623 , (213) 328-9770 (606) 331-9628 (212) 248-0074 (503) 641-5500 
T Florida Massachusetts Upstate NY Utah 
с MÁMÁ ÁÓ—ÓÜa elephone Amerisoft Business Sys.  Marketechs, Inc. Data-Term Raytet, tnc. 
———— {716) 475-1221 (305) 442-8197 (817) 237-4343 (716) 381-7385 (801) 295-3963 
r : Illinois Minnesota Ohio inia, Washington DC 
COMMERCIAL California Bexdata Ltd. Bexdata Ltd., ты ------ 
TERMINALS Telephone (312) 895-3010 (812) B35-5220 (216) 442-8080 (703) 821-8220 
(Formerly volker-Craig! (213) 385-7239 е Е, 


Circle 335 on inquiry card. 


dress is meant for some other device, 
and whether data is to be stored or 
retrieved. 

Most microprocessors present all 
16 bits to the address bus at one time. 
We must multiplex the 14 least signifi- 
cant of these as two groups of 7 for 
use by the memory devices. (In a 
64K-byte design, the 2 most signifi- 
cant address bits are used to select 
one of the four banks of memory 
devices; the other 14 address bits 
select the particular address on the in- 
dividual devices.) The most common 
method is to use several 2-to-1-line 
multiplexers (74LS157 TTL devices 
that are the digital equivalent of a 
four-pole, double-throw switch). 

By connecting the 7 least significant 
bits (the row address) to the “B” in- 
puts of the multiplexer, and the 7 
most significant bits (the column ad- 
dress) to the "A" inputs, the row ad- 
dress will be passed to the memory 
when the multiplexer's Select line is 
high; the column address will be 
passed to the memory when the Select 
line is low, It's easy to see how the 
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multiplexer's Select signal will be 
related to the RAS and CAS signals; 
we'll develop a special signal called 
MUX to contro] the multiplexers. 
{Intel has developed a device, the 
3242, that is used solely for control- 
ling dynamic memory. It includes a 
multiplexer and a refresh counter, 
which we'll discuss later, on one 
device: a similar device is also avail- 
able from Intel. These devices, how- 
ever, are the more expensive way to 
RO.) 

You already know that RAS is 
nothing more than the low-active 
start signal (MREQ, VMA, or ALE, 
depending on the processor used). 
MUX and CAS are delayed versions 
of the same signal. The timing of 
these signals is very important; and it 
varies according to the speed of the 
memory devices used. 

According to the 4116's data sheet, 
to read data from the memory we 
must have the row address on the 
memory's address pins before RAS 
goes low (this is specified as the value 
АВ), After RAS is activated, the 
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row address must be stable for at least 
35 ns (AR). Following this interval, 
the multiplexer's Select line can be 
switched so that the column address 
is available to the memory; another 
interval of at least 10 ns (АС) 
should be allowed before bringing 
CAS low. No more than 165 ns later 
(сас), data becomes available from 
the memory. In order to meet the 
250-ns access-time requirement, 
the RAS-to-CAS time should be no 
more than B5 ns (ta). (One in- 
teresting point is that you can wait up 
to 10 microseconds before bringing 
CAS low [t.CL].) 

Once CAS is low, the output data 
will remain on the 41165 Dout (data 
output} pin until CAS goes high. On 
some dynamic memories, Dout is ac- 
tually latched, remaining available 
until CAS is clocked again; but it is 
safer to assume that Dout signals are 
not valid unless CAS is low. The 
4116-type memories have three-state 
outputs, so that the output pins of 
several can be connected together. 
We will use this feature to simplify 
the wiring of the memory system; 
corresponding output bits in each of 
the four banks will drive their data- 
bus line through a single output buf- 
fer. Only one of the four banks will 
be active at one time, however, 

You can direct the WRITE output 
of any of the microprocessors men- 
tioned to the dynamic memory with- 
out altering the signal's timing, CAS 
and WRITE are related: WRITE is 
active only when CAS is low, and 


| need be held low for only 75 ns after 


CAS goes low, Of course, data must 
be present for valid information to be 
stored. 


Design 
Knowing what we now know, we 
can select the most appropriate 


| method for generating the control 


signals, The approaches open to us 


are; 


8 Delay lines. This is the easiest, most 
reliable, most flexible, and most ex- 
pensive option, Delay lines come in 
DIPs and consist of nothing more 
than a tapped coil with capacitors in 
series with an input and output. Each 
output tap represents a delay of the 
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input of from 2 ns to 25 ns. Because 
it's mainly a low-pass filter, the rise 
and fall times of signals sent through 
a delay line are terrible; often, delay 
lines are available with taps that have 
Schmitt-trigger circuits to “square 
up” the output signal. Of course, 
delay lines with this feature cost twice 
as much as those without it. Both 
types of delay line are hard to get in 
single quantity. 

eGate delays. It's possible to 
calculate the delay through TTL 
gates and use them just as you would 
use a delay line. For example, where 
we need a 20-ns delay, we might try 
using part of a 7408 quad AND gate. 
[t has a maximum high-to-low delay 
of 19 ns, which would work; but 
there's the rub: the typical delay 
value is 12 ns, and the minimum 
delay value will be about 6 ns. If you 
use this gate as your delay, you could 
get anywhere from 6 ns to 19 ns, in- 
stead of 20 ns. Although you might 
be able to handpick a couple of these 
gates for the desired delay (if you are 
building one board for yourself), in 
most cases this wide variation in 
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delay cannot be tolerated. 

eClocked systems, This methad 
gives the most accurate and repeat- 
able results because it uses logic gates 
artanged to make use of the computer 
system's clock signals. Obviously, 
designing a clocked system requires 
some thought and additional hard- 
ware. Trying to come up with a 
general procedure for solving the 
problem by this method is not easy. 
Signals available on one micropro- 
cessor are often quite different from 
those on another. In general, how- 
ever, the start signal is still devel- 
oped into RAS; then, it may be fed to 
a flip-flop so that on the next edge of 
some clock MUX appears. MUX is 
then used as an input for another flip- 
flop to give CAS. The length of time 
between clock edges must be con- 
sidered carefully, 

eCombination. A combination of 
clocked and gate-delay methods is 
also possible. Án accurate RAS, 
CAS, or MUX signal could mean we 
can be “sloppy” with the timing of the 
other signals. If we talk first about 
building a delay-line system, most of 
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what we learn can be used in design- 
ing the other systems. 


In a Real System 

You may never have had to con- 
sider this before, but it’s critical now: 
any signal passing through any inte- 
grated circuit is delayed some number 
of nanoseconds before it reaches the 
output, The amount of delay through 
a device is listed in most TTL data 
books as a chart of the device's 
switching characteristics, To find the 
delay of a signal that is changing from 
low to high, look at the number listed 
as ІҢ; For the delay of a high-to-low 
transition signal, look at t,HL. 

The delay times are given assuming 
that the device is driving a certain 
capacitive load, usually 15 picofarad 
(pF) or 50 pF. A standard TTL gate 
has about 5-pF input capacitance. 
Because the capacitance takes a small 
amount of time to charge or discharge 
(about 0.05 ns рег picofarad), the 
more circuitry we have between the 
processor and the dynamic memory, 
the longer the delays are. One thing 
to remember is that inputs on com- 
plex integrated circuits (such as the 
Select signal on a 74L5157 quad 2-to- 
1-line multiplexer) often consist of 
more than one gate. In this case, you 
must add 1.5 pF for each additional 
on-chip connection. (The internal 
connection of these devices is shown 
on their data sheets.) 

Externally, the devices must be 
connected to the rest of a computer in 
the fashion shown in the block 
diagram of figure 3, This shows 
where items such as address lines, 
drivers, and multiplexers must go, 
without getting too specific about the 
makeup of each one, The control 
signals are shown being generated by 
a block that we'll discuss later, Using 
this block diagram, we can make 
assumptions about the circuit we'll 
eventually build, This will allow us to 
figure out most of the delays in- 
volved and will also help us to come 
up with a final design. 

Using TIL to contro] memory 
devices made with MOS technology 
causes an impedance mismatch. The 
outputs of most TTL devices are low 
impedance, and they are feeding the 
high impedance represented by the 


THE ULTIMATE 


Circle 272 on inquiry card. 


Lightning Опе" and RAM67 


If you have an application problem you can't solve with an 
eight bit system, try our 16 bit combination. There is no faster 
combination currently available on the 5100 bus and we have 
benchmarks to prove it. 


The Lightning One* is a state-oHthe-art, 8086 5100 bus CPU 
board. The high speed 8087 floating point processor adds the 
numenc processing capability of large mini computers and 
the 8089 I/O processor adds I/O channel capability only 
found on large mainframes. 


RAMB67 is our high speed low power CMOS STATIC RAM 
board. 128K bytes of battery backupable memory are 
packed оп one board. Speedy? Ош RAM67 has over 100 ns 
— when used with our 10 MHz Lightning One CPU 


Call or write for more information on The Ultimate Combina- 
tion: Lightning Опе and КАМ67. Lomas Data Products offers 
a full line of quality 5100 bus 
products ... systems, software 
and other “no-nonsense” boards. 


LOMAS DATA PRODUCTS, 
INC. O 729 Farm Road, Mariboro, 
Massachusetts 01752 C1 TELEPHONE: (617) 481-2822 


Dealer and OEM inquiries are invited. 


*Trademark af Lomas Data Products, Inc. 
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memories’ MOS inputs. The inputs to 
4116-type memories use very little 
current—on the order of 10 micro- 
amperes. To the high current put out 
by the TTL, it's like running into a 
brick wall; the current bounces off 
the MOS device and is reflected back 
to the TTL driver. It will continue to 
bounce back and forth at a high fre- 
quency until it is dissipated by the 
resistance in the wire. 

This "ringing" could cause the 
memory devices to falsely perceive 
triggering on RAS or CAS, or make 
an address look low when it's high, 
Even worse, the reflected signal may 
actually make an input go negative, 
thus destroying the devicel For this 
reason, we should install a series 
resistor in each of the lines leading to 
memory-device input pins; the 
resistors greatly reduce the amount of 
power reflected. À good starting 
point is 22 ohms. The actual value 
might best be chosen experimentaily 
by looking at the signals on an 
oscilloscope. If your system is using 
only 16K bytes of 4116-type memory, 
you might get by without these 
resistors, With 32K bytes or more, 
however, the number of reflections 
increases. 

Unfortunately, inserting the series 
resistor might cause other problems. 
MOS inputs represent pure capaci- 
tance, The added resistance slows 
down the charging rate of the capaci- 
tance, thus affecting the effective 
speed of the memory. To calculate 
the effect this has on the device's in- 
herent delay, we need the time- 
constant formula 


T2RXC 


from which we will derive the rela- 
tionships 


ЫН = 0.92RC and HL = 1,6RC 


[n the second and third equations, 
K will equal the value of the series 
resistor plus the impedance of the line 
driver. The impedance of S-series 
(Schottky) TTL devices is 114 ohms 
(when you need speed, Schottky is 
the way to go); for LS-series (low- 
power Schattky), impedance is about 
225 ohms. C equals the total capaci- 
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4116s IN ARRAY 


(64K BY а BITS? 


Figure 3: Memory-system diagrams, The block diagram of figure За shows generally 
how the address bus is multiplexed for use by the 4116s, and that the memory-control 
signals are developed from signals provided by the Z80 processor. In figure 3b, we see a 
specific diagram of the circuit to accomplish this. 


tance on the line plus the capacitance 
of the circuit board itself. 

Let's use the above equations to 
calculate the rise time of any signal on 
a bus line for one bank of eight 
devices—or 16K bytes of memory. 
Involved are 225 ohms of driver im- 
pedance, 22 ohms of series resistance, 
and 32 pF of capacitance (ignoring 
board capacitance). Therefore, 247 
ohms times 32 pF times 0,92 equals 
7.3 ns. The fall time of any signal will 
be 1.6 times 247 ohms times 32 pF, or 
12,7 ns. Remember that address-line 
capacitance is 4 pF per device, while 
capacitance on the RAS, CAS, and 
WRITE lines will be about 8 pF рег 
device (on these nondata lines, t,LH 
equals 1.15КС). The typical input- 
capacitance value is used because the 
probability of having nothing but 
worst-case capacitance on the same 
line is very, very small. 


Timing It Right 
Let's explore timing relationships of 
the control signals by considering the 


circuit in figure 3b, developed from 
the block diagram. How long does it 
take For an address originated by the 
microprocessor to reach the dynamic 
memory? First, we'll calculate the 
delay the address experiences in get- 
ting to the memory; we'll then pro- 
ceed with the RAS and CAS signals. 
Several other things must be con- 
sidered too, not the least of which is 
what specifications to pay attention 
to on the data sheet. Typical times are 
of little value to us because 
temperature and load changes will 
vary the delay time. Minimum times 
are as important as worst-case times, 
but they are not always specified in 
data books; however, you can con- 
sider them to be half the typical 
times. We'll use minimum times in a 
later part of the design. 

Assuming that the data, address, 
and contro] lines are buffered by a 
74LS244-type line driver or similar 
device, the maximum delay presented 
is 18 ns with a capacitive load of 
45 pF. It's probably best to use the 
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worst-case capacitance because you 
may later decide to expand the sys- 
tem, adding more gates and increas- 
ing the actual capacitance. 

Address: The buffered address bus is 
connected directly to the address 
multiplexers described earlier. The 
worst maximum time from the multi- 
plexer's input to its output is 14 ns 
(the minimum is 5 ns). These times 
are listed with a capacitive load of 
15 pF (CL=15pF), while the input 
capacitance of a 4116 dynamic-mem- 
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ory address line is 5 pF. Because each 
address line feeds eight memory 
devices, the total capacitance is 
40 pF, The delay time changes at the 
rate of 0.05 ns per picofarad. There- 
fore, to find the actual delay, we find 
the difference between 15 pF and 
40 pF, multiply this result by 0.05, 
and discover an additional delay of 
12.5 ns, for a total of 26.5 ns. The 
circuit-board traces (or wire-wrap 
wire) travel over long paths and can 
act as a transmission line with induc- 
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tance and capacitance. To account 
for this, you must add 1.5 pF per 
inch—or 2 ns a foot—measured from 
the driver to the farthest device. 
Adding all the delays together 
(18 ns for the line driver, plus 14 ns 
for the multiplexer, plus 7.3 ns and 
12.7 ns [the rise and fall times]) gives 
а total of 52 ns (worst case). This is a 
considerable delay for only eight 
devices; therefore, removing the 
series resistor is recommended. For 
larger systems, switching to 
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Schottky-type 7415157 multiplexers 
will reduce the overall delay, as will 
using smaller resistors. 

RAS: Specifications say that the ad- 
dress from а 280 microprocessor is 
stable at least 120 ns before MREQ. 
Since MREQ is our RAS signal, the 
address will reach the dynamic mem- 
ory at least 68 ns (120 ns minus the 
52-ns delay) before MREQ goes low. 
MREQ is delayed even more by the 
781,504 inverter and the OR gate 
shown in the diagram. Its total delay 


is 68 ns initially, plus 15 ns for the in- 
verter, plus 16 ns for the OR gate, 
plus 10 ns for the 192-pF load. Thus, 
RAS goes low 109 ns after the ad- 
dress. The address setup time re- 
quired Бу the 41165 before RAS goes 
low is zero (t,AR), so no problem 
exists here. 

CAS: After RAS, the row address 
must be stable at least 35 ns (I, AR) 
before switching to the column ad- 
dress, We can use a delay line to 
switch the multiplexers by delaying 
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Prites subject ta change without notice 
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FIGURE SYSTEMS TO MEET YOUR BUDGET AND NEEDS, WE WELCOME YOUR 
REQUEST FOR TECHNICAL INFO BY PHONE OR LETTER. 


COLUMBIA DATA ІВМ PC LOOK-ALIKE: More features, lower prices, Completely 
PC hardware & software compatible & interchangeable. Multi-user capability 


GODBOUT: 516A, В & C dual processor. 8085/88. Double sided drives. Up to 384K 
RAM. Turnkey systems with software. 


CAD-GRAPHICS 16: Architects « Designers » Engineers a Create, store and edit 
drawings. Use arrays, 200m, windows, Completely interactive hardware/software 
package includes 9900 16 bit microcomputer, high resolution graphics display, digitizer, 

optionally available. 


plotter, Does the work of a $200,000 system for $10,200. CP/M 


IMS 2 yr. warranty on boards! SX systems w/8* or 519" drives, optional 10, 20, or 40 
MB Winchesters. built-in tape back-up, Z-B0 5-100 bus, 5000 system with integrated 
screen now available. On site service for NY quad-ctate area. 

MULTI-USER IMS: MPU/slave cards give each user CPU, 64K, 2 seria] ports. 

TURBODOS: Single or multi-user. Spectacularly FAST CP/M" compatible Operating 
System, Cuts link/edit time in half, Z80 Code interrupt driven, Up to 6X faster than 
CP/M® ; up to 35% increased disk capacity. For IMS, CCS, 

FOX & GELLER, the producers of QUICKCODE and D-UTIL, are enthusiatic users of 
IMS multi-user systems with TurboDOS supplied by John D. Owens Associates. 


CROMEMCO: 68000280 dual processor systems. Also, new 2-80 personal computer 


EPSON QX-10/VALDOCS. Extremely user-friendly computer that can be used with little 
instruction. Has HELP key. Do Word Processing/Graphics/Calculation in 5 minutes! 
Read review in September BYTE, page 54. 


MASTER MAX: 280 single card computer, 4 slot, 5-100, w/dual 8° drives . , 52,540. 
See details in this issue af BYTE, page 503. 


LOMAS DATA 8086 SYSTEM: Complete Lomas card set іп 4 or 12 slot mainframe, dual 


drives, either single or double sided. Options: 8087 & 8089. СР/М” 86, 65-005, Win- 
chester interface. 


SEATTLE 8086 SYSTEMS Featuring 86-DOS, the ІВМ PC Operating System. SYSTEM I: 
8 MHZ CPU, 64K Static RAM System JT: with 128K Static RAM. 


MAX BOX DISK DRIVE SUBSYTEM mfg by John D. Owens Assoc. Dual drive cabinet 
w/regulated power supply, fan, complete Internal cabling. Ready to plug in. 
| W/dual Shugart 8015/QUME DT-8s/Tandons/ Mitsubishi. 


§-100 BOARDS OR BOARD SETS: Godbout. Systems Group, 5D Systems, 55M. 
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RAS for 40 ns. For a 48K-byte sys- 
tem, the maximum switch delay will 
be 8 ns for the device plus 5 ns for the 
load, or 13 ns. The address will be 
stable 53 ns after RAS goes low. lt 
must be held 10 ns before CAS 
(t, AC); therefore, we can create CAS 
by using the tap on the delay line that 
delays RAS 60 ns. Because the load 
on CAS will alsa be 192 pF. the sig- 
nal is actually delayed another 10 na. 
This is 17 ns after the column address 
is stable. Data appears at the memo- 
ries’ output 165 ns later, delayed an 
additional 18 ns by a buffer. The 
Dout pin goes into high-impedance 
mode when CAS is high. Thus, out- 
putJine driving buffers may not Бе 
necessary. Dout by itself will drive 
two standard TTL loads. 

un————— A Ж 


We kept track of the 
minimum gate delays 
because if a device is 
operating at top speed, 
it may expect signals 
that are not yet 
available. 
E ee ss, 
The Total: If you add up alt the times 
from RAS, you'll see that data is 
available in just under the 250-ns 
maximum time the manufacturer 
specifies for the memory device. If 
you include the delay interval from 
MREQ to RAS, the time is under 
300 ns. This leaves you plenty of 
leeway because the Z80 op-code fetch 
time, as we discovered earlier, is 
450 ns (assuming а 2.5-MHz clock). 
The reason that we kept track of 
the minimum gate delays is that, even 
though the circuit is faster than the 
maximum delays encountered, if a 
device is operating at top speed, it 
may expect signals that are not yet 
available. You must allow for this 
situation. ІР, forexample, CAS shows 
up too soon, the column address may 
not have had a chance to stabilize. 
For this reason, you should also ga 
through your circuit to make sure 
that it meets all the minimum setup 
and hold times. Again, you can hand- 
pick the integrated circuits to give 
you the timing that works in your 
system. 


Circuit Details 

You need three voltages to run a 
dynamic memory: +5 У, +12 V, 
and —5 V. The +5 V is used only to 
power the data-output buffers on the 
memory devices; it can actually be 
removed by feeding it through a pass 
transistor and shutting it down when 
you are not performing a memory 
read. 

Whether you wire-wrap or lay out 
а printed-circuit board, a good, 
heavy ground bus is recommended. 
Be generous with decoupling capaci- 
tors! For the + 5-V supply, it is neces- 
sary to use only one 0.01-microfarad 
(uF) to O.1-&F decoupling capacitor 
for every eight devices, The +12-V 
supply should be decoupled with a 
0.1-4Ғ capacitor at every second 
device (put a 0.1-4Е decoupling 
capacitor for the — 5-V supply on all 
the ICs in between). A tantalum 22-4F 
decoupling capacitor should be in- 
cluded for every 16 devices on the 
+12-V supply, and also where the 
-5-У supply comes onto the board. 

Do not take decoupling lightly! 
Dynamic RAMs switch a lot of cur- 
rent around at radio frequencies. 
Therefore, noise is going to be a big 
problem. Ideally, the bus drivers 
should be in the center of the memory 
array if possible; this will keep the 
length of the leads as short as possi- 
ble, minimizing the transmission-line 


effect, 


Onward 

What do you do if you don't have а 
Z801 Dynamic-memory interfacing is 
still possible using the methods just 
described, but some extra hardware 
and thinking are involved. Several 
semiconductor manufacturers are 
now coming out with dynamic-mem- 
ory controllers, These devices pro- 
vide many or all of the needed sig- 
nais, and some can control up to 
128K bytes of memory. Intel's 3242 
can be used as the multiplexer and 
also contains a refresh counter; [ntel 
has a device called the 8202 that also 
handles most of the necessities for 
dynamic memory. As you might ex- 
pect, however, the cost is extremely 
high compared to what you can do on 
your own, If you want hidden 
refresh, you must find or create a 


"hole" in your processor's bus ac- 
cesses (the 6800 and 6502 micropro- 
cessors have no such holes). 

Fortunately, the 8085 has a good 
instruction set and even leaves a hole 
in its op-code fetch just like the Z80: 
no external operation is being 
formed during the fourth clock cycle 
of a fetch. Using a counter, you could 
watch the status lines for a fetch and 
count the number of cycles until it's 
time to start refresh. 

The best method far the 6800 and 


6502 (it could also work for the 8085) 
is "burst-mode" refresh: refreshing all 
the rows one at a time in a short 
period, Usually, this is done with a 
counter or timer, such as a 555, that 
times out about every 1.47 ms, then 
puts the processor on hold. You then 
clock the refresh counter and the 
RAS signal until all 128 rows are 
recharged. This slows down your 
system throughput somewhat, but it's 
easier to do than trying to find a hole 
in the timing.W 
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IBM 3270 USERS - Teletype Model 45 
Cluster controllers, termínals, printers. 
Bisync or SNA/SDLC protocol, local or 
remote connect, Up to 32 devices an one 
cluster. Cost effective! Fast delivery! 


TTY 40/2 USERS: 
New 4420 cost-effective replacement 
available. Purchase or lease. 


MICROANGELO GRAPHICS 
SUBSYSTEM W/LIGHTPEN 51,975. 
Without light pen . . . 1,615. 
Graphics card МА 512... .. 715. 
GraphiescardMA 520 ~- . 985, 
Color systems from 4 to 255 calors. 
Basiccolorsystem(4colors) , 12,245. 
MICRO-CAD: Interactive graphic soft- 
ware for 280 C/PM? , For engi 
signers, architects, Create, store antl edit 
drawings, Use arrays, zoom, windaws. 


HOUSTON INSTRUMENTS 
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DMP-3 $1,195. ОМР4. .$1,295. 
DMP.6 ‚51,685. DMP-7 . 91,855. 
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64K RAM + SERIAL O 
128K RAM + SERIAL LO .... 
192K RAM + SERIAL VO 
256K RAM + SERIAL VO .......5740. 
COLUMBIA DATA BOARDS AND 
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280 soft card for CP/M® BO. 
B" floppy disk controller 02. 
Many other boards 


MICROSOFT RAMDrive 
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194K ..,. 
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Overseas Callers: 
Phone 212 448-6298 or Cable: OWENSASSOC 


PARADYNAMICS MAINFRAMES: 
High quality 5-100 IEEE 696 standard 
mainframes. 

18 sint desk top . 

18 slot rack maunt... 

B siot with cutouts for 25%" 
drives, desk top... ..... .., 

As above, rack mount. Ê 

220у/50Ң2. models, same price, 


IDS PRINTERS 
PRISM 132 color .......... ‚-.$1,795. 
PRISM 132 black 2 ao e 01,398, 
PRISM 580colar ...........,.51,615. 


SEMIDISK for S-100 systems. Allows 
high speed access to files normally stored 
on diskette. 
512K.....,81,795. IMB.. 


EPSON MXs80.. ..... . 
MXBO F/T ..,.$555. МХ100 . .5755. 
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AMDEK COLOR "n MONITOR $810. 


PERSYST: Multifunction Board 
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MICROBYTE ІВМ: Five slot expansion 
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CORVUS Hard Disk Systems. 
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USE YOUR 


SOFTWARE. 

B. 
THEY VE NEVER 

HEARD OF YOU. 


At last count, more than a 
couple of million Amencans owned 
personal computers. And that 
ga is expected to triple by 


That's a fertile environment 
for software sales. But a lot of per- 
sonal computer software organiza- 
tions are discovering it’s not as 
easy as they might have thought. 

The problems boil down 
to these: 

Lack of awareness on the 

art of personal computer buyers. 
ck of understanding on the part 
of personal computer salespeople. 
Lack of unlimited dollars to adver- 
tise in the myriad magazines that 
reach this small segment or that 
small segment of the total market. 

If any of this sounds like a 
familiar frustration to you, we ve 
got good news. LIST is here. And 
its advent heralds a new era in 
cost-effective software marketing. 

LIST isn't 
another guide. 
It's not another | 
directory. It's an 
informative new : 
publication that АА» 
puts software "Е-е 
first. And puts UN 
you in touch— аео, 
directly, inexpen- 
sively—with the 
fastest growing 
segments of 
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[ «| WANT TO MAKE MORE PEOPLE AWARE OF MY SOFTWARE” 


[] Please send me literature that explains how LIST can help. 
О Ідоп want to wait on the mails. Call me right away. 
Send to LIST, Redgate Publishing Co., 3407 Ocean Drive, 
Vero Beach, FL 32960. Or phone 1 800 327-1300. 
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the personal computer market. 

With LIST, you'll be able to 
reach business and professional 
people at a critical point in the 

urchase cycle—before they've 
ought their hardware. 

At the same time, you'll be 
able to impact another significant 
market segment—those people 
who already own personal com- 
puters, and are eager to learn how 
they can do more with them. 

To find out how LIST can 
expand the awareness of your soft- 
ware for less than $200, send us 
this coupon. (Hurry! We go to 
press December 15.) 

Or don't. And go on being 
less well known than you deserve 
to be. 

LIST 1s published by Redgate 
Publishing Co., an affiliate of 
ЕЕ Hutton & Со. 

1 800 327-1300 


[n Florida call: 1 305 231-6904 


a Florida call: 1 305 231-5904 
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Condor database 
obsoletes compilers! 


Condor relational database 
management system makes 
your personal / business 
computer far simpler to use 
and much more useful to own... 


for less money... 
than other software. 
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Plain English, no computerese. into a single file—in one operation. and posting; inquiry and report 
Condor relational database manage- To do the same task, ordinary soft- writing capabilities; | 
ment is a complete development ware usually requires substantial and complete 

and operation system. It eliminates reprogramming. operations aids. 

BASIC, РІЛ, COBOL, FORTRAN, or ‚ And as lata па 

case. It allows you to deal directly Independent evaluators rate Condor сар easi ly | 
with your information without more “user-friendly” than any other pgrade 

complex code words. in plain personal / business Condor i for writing ы УД — 
English, it lets you manage your ny) — ma n reports and fastquery Indexing. 
business instead of your data. brief study of the Guaranteed to do more work, more 


easily tor greater savings. 

Put Condor to tha test. Experience 
its power and versatility 
firsthand...how it puts you in 
direct touch with your data, while 


manual, you start 
building a data- 
base within 15 
or 20 minutes. 


In fact, Condor has 


allowed many hundreds of first-time eliminating complex programming. 
Save 90% | —— er users to produce and process You must agree that Condor 
programming 5 n ‚ Condor their own management reports. saves you time, work and 
saves up to 90% of the cost of money...or return it within 30 days 
program writing and testing! You Onty $295 for antry level. for a complete and prompt refund 
also eliminate costly and time- Condor's multi-level modular (at participating dealers only). 
consuming programmer "talent design provides /ШІ upward 
searches." compatability up to the тов! Questions? See Condor at your local 
powerful software of its kind in the software dealer, write to P.O. Box 
State-of-the-art relational format. industry. The entry levet Condor 1 8318, Ann Arbor, МІ 48107, or call 
Condor makes traditional features database file development 31 3 769 2988 
programming approaches using and management; entry, update, (313) a . 


compilers obsolete. Features such 
as SORT, DEFINE, ENTER, POST 


AND REORG permit rapid database | | 

лаа ete yi^ relin | 

and manipulation. For instance (by | 

using the JOIN command), you can € "ы ШЫРЫЛАТ 

coming the Watermain contained The Ind Sta ез "^ кеін әде: ифа; 

n two larga file cabinets—such as d... j 

p Sui large, Мін „жь e industry Standard... Selected by Major Dealers, 


Distributors and Manufacturers. 
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Book Reviews 


8080/Z80 
Assembly 
Language: 
Techniques for 
improved 
Programming 


Alan R. Miller 

John Wiley & Sons Inc. 
New York, 1981 

318 pages, softcover 
$9.95 


Reviewed by 

Philip E. Bond 

27 Sharon Dr. 

Spring Valley, МҮ 10977 


lf you've ever been faced 
with customizing the BIOS оп 
your CP/M system, you've 
participated in what I'd call a 
“learning experience.” And if 
you want that experience to 
be successful, a good reference 
text is crucial, When | started 
tinkering with the BIOS, Alan 
Miller's 8080/Z80 Assembly 
Language became my guide to 
assembly-language program- 
ming and its relationship to 
CP/M. 

While the author only brief- 
ly discusses the fundamentals 
of assembly language and in- 
put and output transfers, he 
does provide several clear ex- 
amples of each element of 
hardware and software. Miller 
makes specific references to 
typical 8080/280 micropro- 
cessors as well as to CP/M. 
He explains the development 


of a CP/M-compatible system 
monitor in great detail. Begin- 
ning with the most basic func- 
tions, he shows how to write 
and debug a useful monitor 
that uses fewer than 1K bytes 
and will fit into common 
PROMs. By the time you 
finish this section of the book, 
you should be able to make a 
custom moniter if the stan- 
dard one doesn't suit you. 

The information in chapter 
10 alone is worth the purchase 
price of the book. Under the 
heading "Linking Programs to 
the CP/M Operating 
System,” Miller discusses key 
elements for customizing the 
BIOS and explains how to im- 
plement IOBYTE. In addition, 
he provides one routine that 
gives you access to any mem- 
ory location and another to 
list ASCII disk files with date 
and time, 

In keeping with its purpose 
as a reference text, the book's 
ten appendixes include the 
ASCII character set, 8080 and 
Z80 instructions and a cross- 
reference, and an explanatory 
list of abbreviations and 
acronyms, 

8080/Z80 Assembly Lan- 
guage fills іп information 
other reference  materials— 
including Digital's—leave out. 
The author states that the sub- 
ject of his book is not the use 
of CP/M, but anyone think- 
ing of implementing CP/M 
would do well to look here for 
methods and answers. E 


Address Correction 


The address given For Ap- 
parat, the supplier of 
NEWDOS/80 Version 2.0 as 
presented in our review 
(BYTE June 1982, page 376) is 


incorrect. The correct address 
is Apparat Inc., 4401 South 
Tamarac Parkway, Denver, 
CO 80237.8 
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NEW 
from Matco Data Products 
64K x 8 hit 
. Static Memory Board 
for use with RAM or EPROM 


or any vm of the two! 


ИШ pnm ODE 

* ГА n ME J 3 E 
^ L 
t 1 vy 


БАҚ Board i n mt T 


Matco Data Products has been Аы California Silicon 
Valley with superior technology for many years. Our 64K 
Memory Board is a product we've had many requests for. It 
is now on the open market. 

The 64K Memory Board is a 64K by 8 bit static memory 
board which may be used with RAM, EPROM, or any 
mixture of the two. It has been designed to provide the 
greatest possible flexibility and performance in ап 5-100 
environment, while allowing for growth as the technology 
continues to change. The primary features are: 

ө Compatible with Proposed IEEE 696 standard 

e Total RAM/EPROM interchange capability (R/W jumpered) 
e Extended Address capability (A16-A23) 

e Globai Addressing possible in 16K groups 

e Two Extended pages may be on one card 

e Global/Extended allocations are 16K per group 

e 0-8 wait states for EPROM with fast CPU's 

e Wait states selectable on/off by 16K group 

e Responds to PHANTOM“ on pin 67 jumper selected) 
e PHANTOM” bottom 48K and/or top 16K 

e MWRT generated on-board, or taken from bus 

e Automatic deselect of empty Sockets via FF detector 
e On-board data bus is pulled up for best performance 
e Fully socketed, solder mask, and component screen 


Contact Matco for delivery details and quantity prices. It's a 
whole new board in Static Memory Technology. 

All boards are assembled, tested, burnt in and supplied 
with 150 nsec CMOS RAMS plus a 1 year limited warranty, 
and owner's manual. 


PRICES 
LIN wr ote MÁS 
48K (Partially loaded . 410.00 
32K (Partially loaded) ...... 328.00 
A&T Board (Less НАМ)...... 200.00 

Distributed by: 


MATCO 


Manufacturing and Test Company, Inc. 


427 Perrymont, San Jose, CA 95125 
(408) 998-1655 
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Product Description 


The Lobo Max-80 


Tim Daneliuk 
T&R Communications Assaciates 
4927 North Rockwell St. 
Chicaga, IL 60625 


Lobo Drives International has a recipe for a successful 
microcomputer system: Take a "vanilla" 64K-byte 
Z80-based CP/M system, add every popular disk inter- 
face, throw in a parallel printer port and a couple of serial 
ports, provide TRS-80 emulation through the powerful 
LDOS operating system, call the machine the Max-80, 
then offer to sell the entire package for about $1000. 

I got a prototype of the Max-80, which gave me a 
chance to use it as a CP/M system and experiment with 
some of its many features. | was not able to use the 
TRS-80 emulation, however, because some of the soft- 
ware was still being developed. Still, after spending many 
hours with this microcomputer system, 1 am impressed! 


Primary Features 

The Max-80 is housed in a compact keyboard unit (see 
photo 1) with a metal baseplate and a Norell plastic top. 
The concave keyboard has a comfortable feel, 75 keys, 
and enough space below the keys to rest your palms. A 
numeric keypad, arrow keys, and individual Control and 
Escape keys round out the keyboard package. The key- 
board can generate the full ASCII (American Standard 
Code for Information Interchange) character set. 


About the Author 

Tim Daneliuk is an electrical engineer involved in research and prod- 
uct development for the medical electronics industry, TGR Com- 
munications Associates is a company he founded to provide technical 
writing and consulting services for the electronics industry. 
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At a Glance 


Product 
Lobo Max-80 


Manufacturer 

Lobo Onves Inrernaponal 
354 South Fairview 
Goleta. CA 93117 

(805) 683-1576 


Price 

Max-BO with СРАМ, $820 

high-resolution green-screen monitor, $175 

LOS option. $69 with system purchase: 5129 separately 
second bank of 64K memory, $95. All prices include shipping. 


Features 

5'A- and Вчпећ floppy-disk interface, hard-disk terface, two Sertal 
ports. TRS-80-type bus, parallel printer роп. and 64K memory. | 
Runs with а 5-MHz 280 processor and comes with battery-backed 
гегініте clock, 


Audience 
General hobby and business users 


Lobo has a reputation for building excellent quality 
hardware. The Мах-80 is clear evidence of that reputa- 
tion, as well as indicative of the firm's experience in inter- 
facing peripherals, On the back panel, you will find all of 
the interface card edges and DB-25 connectors for the 
RS-232C port. The Max-80 is equipped with a DIP (dual- 
inline package) switch that lets you select which drive is 
used to boot the system. Standard interfaces for 5%- and 
8-inch floppy-disk drives are provided as well as a SASI 


EJ = шы 


— — - -— — 4 = = E =: 


Photo 1: The Мах-80 from Lobo Drives International is a 
64K-byte computer system offering both CP/M and 1005. It 
costs about 81000, 


(Shugart Associates Standard Interface) for a hard disk. 
Both single- and double-density and single- and double- 
sided disk operations are supported. 1n addition, you are 
provided with two RS-232C ports, a parallel Centronics- 
compatible printer port, and a buffered TRS-80 Model 
l-type expansion bus. 

The heart of the Max-80 is а 5-MHz 280 processor, 
This extra bit of clock speed, as opposed to the usual 
4 MHz, ensures reliable data transfer when using tast 
double-density 8-inch floppy disks and hard-disk sys- 
tems. If you have been using the TRS-80, the increased 
speed is clearly evident. fhe video scrolling on the 
Max-80 is so rapid that une ot the four function keys 
comes preprogrammed to slow the scroll rate so as to 
make the display readable. A real-time clock with a bat- 
tery backup is built into this computer (the battery back- 
up is a long overdue standard feature for microcom- 
puters), You can remove the primary power from the 
Max-80 for more than 50 days and the clock/calendar 
will remain accurate, 

The 1/О (input/output) sections of this machine are 
similar to the memory-mapped I/O of the TRS-80 Model 
[. Under software control, the 4K-byte I/O space moves 
into high memory for CP/M and into low memory for 
LDOS. This permits the Max-80 to offer both 56K-byte 
CP/M operation and true TRSDOS (TRS-80) com- 
patibility. Taken together, these two operating systems 
provide the majority of current 8-bit software. This com- 
patibility may make the Max-80 the best supported 8-bit 
machine. 


This microcomputer outputs a standard composite- 
video signal, and the display is designed to be used with 
either CP/M or LDOS. Under CP/M. the display format 
is 24 lines by 80 columns, while under LDOS it is 16 lines 
by 64 columns. For each operating system, a low-resolu- 
tion mode is available, making the display 24 lines by 40 
columns with CP/M and 16 lines by 32 columns with 
LDOS. The video circuitry is synchronized to the clock, 
and the video twinkling that plagued the TR5-80 is 
noticeably absent. Each video character is program- 
mable, so you can display a variety of fonts and sizes. 
Lobo also provides an 18-MHz, high-resolution green- 
phosphor monochromatic monitor for use with the 
Max-80. The monitor's dot resolution and clarity are ex- 
cellent, and a low-reflection nylon-mesh screen cover 
reduces the glare from ambient light. Because the video 
display is a separate unit, you can position it for the most 
comfortable viewing. 

Inside the Max-80, you will find two main printed- 
circuit boards constructed of double-sided fiberglass with 
plated-through holes. The bottom board is mounted on 
the metal base and contains the majority of the processor 
and interface electronics. The top board is mounted on 
the Norell cover and connects the keyboard, the printer 
interface, and the hard-disk interface to the rest of the 
system, The easily accessible electronics should please the 
hardware enthusiast. Each main piece of electronics can 
be removed without having to desolder anything. 

Perhaps one of the nicest aspects of the Max-80 hard- 
ware is that everything is contained in one compact unit. 
The typical cable tangle is greatly reduced because you 
simply connect the power, the video display, and the 
disk-storage system to the back panel of the machine. 


Selling Points 

Its ability to run both the CP/M and LDOS operating 
systems gives the Max-80 a degree of software portability 
that, when combined with its low cost, makes it an ex- 
cellent system for the novice, the hobbyist, and the small- 
business user. 

Lobo intends to market the Max-80 directly rather than 
through a dealer network, and the system's low cost is a 
result of this decision. Having experienced both local 
dealer suppurt and Lobo's mail-order marketing, I believe 
that consumers will benefit the most from this approach. 
The support people at Lobo are knowledgeable, ex- 
perienced, and consistently more helpful than the dealers 
1 have encountered. The only negative aspect of Lobo's 
marketing approach is the inevitable delay between 
ordering and receiving. However, the cost savings are 
your compensation for the wait. 

In my opinion, the Max-80 will be a big seller tor Lobo. 
Although most of the microcomputing press touts the 
new 16-bit machines, the vast majority of applications 
software resides in the 8-bit world, Rather than introduce 
a product based on the newest technology, Lobo gives us 
a functional, cost-effective product developed from a 
combination of mature hardware and software. ® 
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Software Review 


Multidos 


A New TRS-80 Disk Operating System 


Rowland Archer 
Flint Ridge Ápartment 59 
Hillsborough, NC 27278 


Something about the Radio Shack ТК5-80 microcom- 
puter seems to inspire people to write disk operating 
systems for it, A DOS, of course, is a collection of pro- 
grams responsible for managing other programs and data 
stored on floppy disks. And judging by the ads I've seen, 
there seem to be more DOSes for the TRS-80 Models I 
and III than for any other microcomputer. 

Multidos, from Cosmopolitan Electronics Corpora- 
tion, is the latest candidate to vie for a share o£ the 
TRS-80 Model I/II DOS market. It was written by Ver- 
non Hester, the author of an earlier TRS-80 DOS called 
Ultrados, and is a good value for its price. 


Product Overview 

Multidos is actually a package of several useful pro- 
grams, but the most outstanding component of this 
package is the DOS itself, 

The name Multidos refers to the ability of the system to 
read, write, and copy both single- and double-density 
disks created by other popular TRS-80 DOSes, a list of 
which is shown in table 1. It certainly is an impressive 
programming feat, but the fact that it is needed at all is a 
sad commentary on the incompatibility of these systems, 

I tested the ability of Multidos to read and write disks 
created by all the Model I/III operating systems listed in 
table 1 except for DOSPLUS, which I do not own. In all 
instances it performed as claimed. Unfortunately, the 
reverse is not necessarily true; other operating systems 
are not always able to access a Multidos disk. 

Also, there is some danger in the careless use of 
Multidos's ability to read and write disks created by 
"foreign" disk operating systems. This happens because it 
is impossible to predict what other DOS authors will do 
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in the future, The fact that Multidos can read and write 
disks created by the current version of XYZ DOS is no 
guarantee that it will be able to handle disks created by 
the next version. This is not a fault of Multidos; it is just 
that the new version of a disk operating system may store 
data differently than the previous version did. 

Ás an illustration of this, my copy of Multidos crashed 
while attempting to read the directory of a TRSDOS 2.3B 
disk. (TRSDOS 2.3B is a new version of TRSDOS that 
Radio Shack is distributing only with its Compiler 
BASIC, COBOL, and Series I editor/assembler pack- 
ages.) I asked Hester about this problem, but he indicated 
that he had not heard of TRSDOS 2.3B. 

The bottom line is that you should never use Multidos 
to read or write a disk created by a DOS that is not 
specifically mentioned in the Multidos manual as com- 
patible. 

For TRS-80 Model 1 users, a special hardware attach- 
ment is still needed in order to use double-density disks. 
This hardware is usually in the form of an add-on board 
for the expansion interface unit, Such products are 
available from: 


e Aerocomp (POB 24829, Dallas, TX 75224) 
eLNW Research (2630 Walnut, Tustin, CA 92680) 
e Percom Data (11220 Pagemill Rd., Dallas, TX 75243) 


АП these modifications are compatible with Multidos. 

[Editor's Note: Recently, Radio Shack released its own 
version of a Model 1 double-density add-on board. Ver- 
non Hester informs us that the current version of 
Multidos has been modified so that it will be compatible 
with this new enhancement. . . .R. M.] 


DBLDOS from Percom Data Company 
DOSPLUS from Micro Systems Software 
(single- and double-density, Modal | and ill) 
LDOS from Logical Systems Inc. 
(singla- and double-density, Model | and 111) 
NEWDOS 2.1 from Apparat 
NEWDOS/80 Version 1.0 from Apparat 
(single- and as patched for double-density; 
maximum 2-granule directory) 
NEWDOS/80 Version 2.0 from Apparat 
(read and write single-density, read only double-densily) 
TRSDOS tram Radio Shack 
(Model | олу) 
Ultrados from Level IV Products 
VTOS fram Virtual Technology 
(single- and as patched for double-density) 


Table 1: Multidos can read, write, and copy disks created by 
| any of these TRS-80 disk operating systems, 


Multidos also includes two versions of Disk BASIC 
(one has some very powerful debugging features—the 
best l've ever seen), a disk-based editor/assembler for 
creating assembly-language programs, and several utility 
programs. Table 2 lists the files that come on a Multidos 
disk. 


Features 

Although Cosmopolitan Electronics is stressing the 
^multi-DOS" read/write ability in its advertising, the 
system has many other noteworthy capabilities. Table 3 
lists some features of Multidos that are not found in 
TRSDOS 2.3. My favorites include: 


e Automatic recognition of disk density (single or dou- 
ble), type, and track count. For example, to copy a file 
from a double-density LDOS disk in drive 1 to a Multidos 
disk in drive 0, just load the disks and execute the COPY 
command—you don't have to indicate in any way that 
the disk іп drive 1 is an LDOS or double-density disk, 

e By pressing the : and ; keys simultaneously, you enter 
the "Mighty Multi" command processor, Mighty Multi 
lets you view disk directories and kill, list, and copy files. 
When you are through, you can return to the program 
that you were previously running with nothing changed. 
Mighty Multi can be accessed from most programs, as 
long as they use the standard keyboard routines and 
leave all the interrupts enabled. Unfortunately, this does 
not include Radio Shack's Scripsit word processor, which 
uses its own keyboard driver. 

e By typing HELP followed by the name of a Multidos 
command, you get a brief message telling how to use that 
command. There is usually enough information to jog 
your memory—assuming you have read the manual. 


Multiple DOS commands can be entered on a single 
line, and the last DOS command can be repeated by 
pressing ENTER. 


File Size 
igrans) 


Description 


BACKUP/CMD 
BASICICMD 
BBASIC/CMD 
COPY/CMD 
CREF/SYS 
DIR/SYS 
DOS/SYS 
DOSQ/SYS 
through 
DOS7/SYS 
EA/CMD 
EDIT/SYS 
ERROR/SYS 
FORMAT/CMD 
GR/CMD 
HELP/CMD 
RENUM/SYS 
RS/CMD 
SKIPICMD 


Disk-backup utility 
SUPERBASIC 

SUPERBASIC plus BOSS 
File-copy utility 

BASIC cross-reference utility 
Disk directory 

Multides kernel 


Multidos overlays 

Disk-basad 280 editor/assembler 

BASIC program global editor 

Error messages 

Disk formatter 

Graphics keyboard driver 

Help command processor 

BASIC program-renumber utility 

RAM Scan memory-search utility 

Read 40-track disk trom BO-track 
drive 

Line-printer spooler utility 

File copy, purge utility 


tnt حر س‎ А (us ca ES 


SPOOL/CMD 
VFU/CMD 


Table 2: A list of the files contained on the Multidos disk. 
The size of each file is measured in grans, where one gran 
equals five 256-byte sectors or 1280 bytes. Tota] size is 54 
grans or 69K bytes, 


Ihe FORMAT command can format a disk in either 
single-, double-, ог Percom-density, Percom-density, of 
course, is used by Percom Data's DBLDOS. Although 
Multidos can create and access disks in any of these for- 
mats, the BACKUP command cannot back up a disk in 
one density to a disk in a different density. However, you 
can use the Versatile File Utility (VFU, which will be 
described later) to copy all the files from any density disk 
to any other density disk, as long as a Multidos disk is in 
drive 0. 

Because of this restriction on the BACKUP command, 
you cannot create a new Multidos system disk at a dif- 
ferent density than the one you bought. You could copy 
all the files using VFU, but the new disk would not work 
as a system disk. Multidos expects system files to be in 
particular places, and VFU doesn't copy the files into 
these exact places. Cosmopolitan Electronics handles this 
by letting you purchase additional copies of Multidos, in 
the density of your choice, for $15 each. 


The Editor/ Assembler 

Radio Shack's original tape-based editor/assembler 
program for writing assembly-language programs was 
modified for disk by Apparat, It has now been modified 
once more by Hester and is included with Multidos, Most 
of the commands added by Hester, however, are redun- 
dant to features available under the Mighty Multi DOS 
feature described earlier. One new feature, however, 
allows you to run the editor/assembler after an acciden- 
tal exit and to recover whatever was in the text buffer, 
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Command Description 

JKL Simultaneous preasing of J, K, and L keys 
causes contents of screen to be sent 10 
printer. The Break key will terminale JKL. 
Graphics characters are converted lo periods. 


Like JKL, but also sends graphics characters 
to printer 


Pressing . and ; simultaneously enters Mighty 
Multi command mode, 


Allows specification of опа or more commands 
to be execuled when a disk is booted. TRSDOS 
allows only ane. 


Reboots ihe computer as if tha Reset bulton 
had been pressed. 


Enables or disables the Break key. 


Creates a file of commands to be executed by 
DO (below). 


Sets all bytes in nonprotected RAM from hexa- 
decimal address 5200 to TOPMEM іо 0, 
TOPMEM is the address pointed гі by the con- 
tents of hexadecimal address 4049. 


Sets the default disk-drive parameters to be 
used when the system is booted, Parameters 
are single- or double-densily and track-to-track 
head-stepping rate. Multidos automatically 
distinguishes single- and double-density disks, 
no matter what the setling ot CONFIG fs. 


Reboots the computer as if power had been 
turned оп, 


Command 


Description 


Displays disk directory in alphabetical order. 
Options іс send directory to printer and to list 
killed files. 


Reads a disk flle and executes the commands 
in it as if {hay were typed at the keyboard. 


Sets number of cotumns per line and number 
of linas per page for printaut. 


Shows total free space on all disks, as wall as 
individual statistics, 


Gives the hash code of a file name. See texi 
lor description. 


Sets attributes of keyboard: lowercase, blinking 
cursor, automatically repeating keys, graphics 
codes, and cursor character. Enables or 
disables the Clear key. 


Everything sent to the screen is senl to the 
printer as well, or vice versa. 


Allows leading files as low as haxadecimal 
address 5200. 


Sends everything to the screen instead of the 
printer, or vice versa. 


Allows a 40-track disk із һе read on an 
BO0-track drive. 


Sets or displays protected memory pointer 


KEYBRD 


Table 3: Some significant features of Multidos that are not found in TRSDOS 2.3. 


Note that the only parts of the editor/assembler that 
are mentioned in the documentation are the enhance- 
ments that Hester made. The manual states that you will 
need to purchase Radio Shack's original Model 1 tape- 
based editor/assembler to obtain the complete documen- 
tation. Unfortunately, this program is becoming increas- 
ingly difficult to find, as it has been replaced with Radio 
Shack's new Series 1 editor/assembler. 

By the way, the Multidos manual inadvertently left out 
the commands to load and save assembler source code 
using the editor/assembler. I contacted Hester and he 
supplied them as follows: 


L D=filespec Load source file from disk 

L T=filespec Load source file from tape 

W D=filespec Write source file to disk 

W T=filespec Write source file to tape 
Utilities 


The Versatile File Utility lets you copy and purge disk 
files. First, a menu of files is displayed, containing the 
disk's directory in alphabetical order. You then move а 
cursor around, marking files to be copied or deleted. 
When you have finished, the specified action is per- 
formed on all the marked files. VFU's menu orientation 
makes it easy to use, and it is a good user interface. 
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VFU lets you execute any machine-language or BASIC 
program on the disk fram the disk-directory display. It 
will also send a copy of the disk directory to your printer 
in a format that fits neatly inside (or onto) the disk jacket. 

Another utility included with Multidos is called RAM 
Scan. It allows you to search any portion of RAM 
(random-access read/write memory) for a byte or word 
of your choice. What makes RAM Scan unique is that 
you can tell it to search for the specific Z80 machine- 
language instructions that reference the word of your 
choice. : 

GR is a graphics keyboard driver that lets you enter all 
the standard TRS-80 graphics characters directly from 
the keyboard. 

A SPOOL utility lets you set aside any amount of 
memory to be used as a buffer for output to the printer. 
Hester, by the way, claims that SPOOL stands for 
“simultaneous peripheral operation on-line.” By using the 
SPOOL command, your relatively fast computer doesn’t 
have to wait for your relatively slow printer. Anything 
that would normally go to the printer, via an LPRINT or 
LLIST command from BASIC, will be put into the 
memory buffer that you set aside with the SPOOL com- 
mand. SPOOL will "feed" your printer with characters 
from this buffer at a steady rate while your computer 
does other work at the same time, 


At a Glance 


Name 
Multidos 


Type 

Radio Shack TRS-BO Model | 
and il! disk operabng system 
with enhanced Disk BASIC 

and an editor/assernbler 


Author 
Vernon B. Hester 


Distributor 
Cosmopolitan Electronics 
Corporabon 

POB 234 

Plymouth, MI 48170 
[313) 397-3126 


Price 

One Sanch floppy disk and 
manual: 579.95 [plus 52.50 
postage and handling) 


Software Format 
Available in single, doube, 
and Percom-density for 
Model і, double-density олу 
for Model il! 


Computer 

TRS-80 Model ! or Il. 15K 
bytes of RAM [32K lor some 
functions), one ta four disk 
drives; double-censity on 
Model | requires additional 
hardware 


Documentation 

66 pages, offset printed tn a 
3-ring binder; table of сот 
tents, but no index, ade- 
quate for technically ónenred 
users, but difficult for begin- 
ners 


Audience 


Programmers in need cf a 
disk operating system that 
Can read, write, and copy 
files from disks crealed by 
popular ТЕ5-80 DOSES, also, 
programmers Іп need of a 
superior BASIC program 
developrnent environment 


Software 

Includes disk operaung 
system. Disk BASIC. 
editor/assembier, and several 
ише 


Unfortunately, the SPOOL command will not work 
with a serial printer. It sends its output directly to the 
parallel printer port instead of calling the standard ROM 
(read-only memory) routine that is used to access alter- 
nate printer drivers. 


Disk BASIC 

Multidos comes with two versions of Disk BASIC. The 
production BASIC is called SUPERBASIC and includes 
all the features of Radio Shack's Disk BASIC plus many 
extensions, Table 4 lists some of these new features not 
included in TRS-80 Disk BASIC. 

The second version is called BBASIC; it consists of 
SUPERBASIC plus BOSS, a very nice program-develop- 
ment and debugging tool, BOSS, which is also written by 
Hester, has been offered for some time as a separate prod- 
uct. Table 5 lists BBASIC's single-stepping and tracing 
commands. They are by far the most comprehensive and 
powerful I have seen. I suggest looking over tables 4 and 
5 carefully; the features of SUPERBASIC and BBASIC 
could by themselves justify most of the cost of this 
package. 

1 have developed a substantial amount of code under 
SUPERBASIC and have found the following features 
very useful: 


е А command, Pn, that prints a page of BASIC text on the 
screen starting at line number n. If P is again typed, the 
next page after this page is printed. 


Command Description 

BASIC | Eniers SUPERBASIC and leaves intact a BASIC 
program loaded under an alien operating 
system. 

BASIC # Enters SUPERBASIC and leaves intacl a pro 
gram loaded under Level II BASIC. Level I! 
тив! have been entered by typing CMD "X." 

, (comma) Edits the current line. 

{ Lists the "BREAK in" line. 

Shift 1 Lists first, 

| previous, 

(period) eurrant, 

| next, and 

Shift 4 last program lines 

Р Lists a page of BASIC text from current or 
specified line. 

D Deletes current line. 

H Runs BASIC program. 

C Continues execution of program. 

CMD "C" Deletes unnecessary spaces and linefeeds 
from BASIC program. 

CMD “қы Zeros out аі! elemenis of an array 

CMD "L" Deletes an array and trees up memory. 

CMD "M" Moves a BASIC program line. 

CMD “ы Duplicales a BASIC program line 

CMD "Oo" Allocales a new disk file buffer, in addition to 
the number specified whan BASIC was 
entered. Detined functions, READ strings, and 
strings assigned directly in the program, 8.0., 
AB = "XYZ", аға not retained. 

CMD "QC" Fast sort of a string array. 

GMD "vy" Lists all active scalar variables. 

| CMD "X" Transfer to Level |І BASIC, leaving program in 
memory intact, 

CMD DOS Goes to DOS, executes DOS command, then 

command returns to BASIC. 

F string Finds all occurrences of string in а BASIC pro- 
gram. 

- (hyphen) Invokes global editor (see text). 

, larget Program cross-reference; targe? may be a 
variable, (ina number, ог constant, ';" wilh no 
target lists next line containing las! targat, 

A.B,C,D Renumbers BASIC program, New first line 
number is A, increment iz B. Starts renumber- 
Ing at existing line С, ands at existing line D. 
NAME file Chaining function. Loads and runs BASIC pro- 


gram file. keeping current variables intact, ex- 
cept as noted under CMD "О," 


Table 4: Some significant features of Multidos SUPERBASIC 
that are not found in Radio Shack BASIC. 


ө А fast program-line renumbering command. One 
drawback is that it cannot move a block of lines. 

e A fast program cross-reference command that finds all 
references to a line number, constant, program variable, 
or BASIC keyword, and lists them on the screen or the 
printer. 

eCommands to move or duplicate a program line. 
References to the moved line are not renumbered. 
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Description 


Command 


@1 Turns off al! trace functions. 


@2 Starts writing BASIC lina numbers as they are 
executed іп upper right-hand corner of screen, 
Always displays last four numbers executed. 


@3 Sends ijine-number trace to printer. 

@4 Turns off single-step tunctions. 

@5 Single-steps to end of current BASIC line and 
waits. 

(86 Singie-steps опе BASIC instruction and waits. 


@? Single-steps one BASIC instruction, pauses Юг 
specified time, and continues. 


@N Specifies program variables for review by @O 
command. Nested expressions are allowed, 
ей. MYA. 


go Shows current values of program variables 
entered under М command. 


Table 5: A summary of commands in Multidos BOSS BASIC 
(BBASIC) for tracing BASIC programs, executing programs 
by single steps, and examining variables at different points 
during execution. Using POKE commands, you can set 
breakpoints anywhere in a BASIC program to invoke the 
@1-@7 commands. 


ФА FIND command that searches a program for any 
string of characters—even REM statements are searched. 
eA global program editor that lets you split and merge 
adjacent program lines, selectively change variable 
names and BASIC keywords, and build packed graphics 
strings automatically. For example, you could change all 
occurrences of the variable X to Y, all occurrences of 
PRINT to LPRINT, etc. 


The global program editor is very useful, but it is dif- 


ficult to remember the format of the commands. The 
editor prompts you with a terse "T — " (T stands for 
Target). You must respond with, for example, "—" to 
split a line, "/" to merge lines, and so on, I found it 
necessary to have the manual very close at hand while 
using the global editor. 

A feature that I have not seen anywhere else allows 
you to go back and forth between Disk BASIC and Level 
П BASIC without dumping your program to cassette. 
This is great for testing programs developed under Disk 
BASIC to see if they will run under Level II. 

Another good feature is the fact that SUPERBASIC 
leaves you with 40,036 bytes of free memory in a 
48K-byte machine, more than any other Disk BASIC I 
have seen. This is especially impressive considering the 
fact that SUPERBASIC is so feature-packed. 


Performance 

One of the claims made for Multidos is that it has the 
fastest COPY and BACKUP commands of any TRS-80 
DOS. In practice, these commands do seem quite respon- 
sive and at least as fast as those of any other DOS I have 
used. 

While running the BACKUP command, however, 1 
was concerned because the usual “Verifying track . . ." 
message does not appear as tracks are copied from one 
disk to another. Was Multidos getting some of its speed 
by skipping the verification step of disk backup? 

Hester confirmed that Multidos does indeed skip this 
step. He stated that it is an unnecessary step because the 
disk surface is checked when it is formatted. He said that 
once the disk is spinning at the correct speed, writing to 
properly formatted tracks should be error-free. To be 
sure that the correct speed is attained, Multidos always 
waits a full second after turning the disk drive motor on 
before it starts to write. 

Hester also said that BACKUP commands in other 
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Santa Barbara, С.А 3103 


LUZ in д Uculntuark ıl паі Hamer ti 


TRS-80 DOSes do not perform a true byte-for-byte com- 
parison of what was read from one disk and what was 
written to the other; instead, they do only a test for 
checksum errors. A checksum is a single byte computed 
by adding all the bytes written to a disk sector. It is writ- 
ten to the disk with the data, and can be campared to the 
checksum computed when the sector is read back. If the 
checksums do not match, what is on the disk does not 
match what is supposed to be written there. 

I have never had a problem with disks backed up by 
Multidos, although most such errors would probably go 
undetected for a long time anyway. However, 1 must ad- 
mit to an uneasy feeling when using the BACKUP com- 
mand without the verification step. Why would disk con- 
troller manufacturers bother to include checksum com- 
putation in their hardware if writing to disk was so error- 
free? 


Documentation 

The Multidos manual is basically adequate, but it gets 
sketchy in places. For example, the description of a 
HASH command contains no discussion of what a hash 
code is or why you would want to compute one. In case 
you are wondering, a file's hash code is computed from 
the characters in its file name, and it is used to speed up 
the directory search when a file is opened. You would 
need to compute a hash code only if you were using a 
disk editor ta examine or modify a directory. 

In most cases, though, the manual gives you enough 
information to use the commands if you're willing to do 
some occasional experimentation. If you have experience 
with other TRS-80 DOSes, you will find the most fre- 
quently used commands familiar enough. But if this is 
your first DOS and you are not an experienced program- 
mer, you may have some difficulty. The manual uses 
technica] terms quite freely: it reads like it was written by 
a programmer, not a writer, 

A nice touch is the use of different colored paper for 
the major sections of the manual, an aid in locating the 
documentation for particular commands. A not-so-nice 
feature is that although the manual comes in a 3-ring 
binder, the rings are too small to allow the pages to be 
easily turned, 
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Problems 

While evaluating Multidos, I ran across several prob- 
lems that I will now describe. Problems like these, of 
course, are not uncommon in newly released software 
products. 

I occasionally get a "Drive Not Available" error when I 
access a disk drive that is in fact available. Hester thinks 
that this is due to my high-speed clock modification. This 
may be the case, but I have not noticed this behavior with 
any other DOS. 

[n SUPERBASIC, after editing a line that begins with a 
blank, the next command typed—no matter what it 
is—results in a "Syntax Error," Hester says that this is 
due to a ROM error, but this problem is not exhibited by 
other DOSes. 

The TIME and DATE commands accept invalid input; 
e.g., you can set the time ta be 99:99:99 with impunity. 

Ás you can see, these are not major problems, merely 
annoyances. Fortunately, Hester appears to be interested 
in fixing the problems and supporting his operating 
system. He assured me that upgrades will be available at 
"reasonable prices.” 


Conclusions 

Multidos provides a lot of value for the money. lt gives 
you an opportunity to enjoy a full-featured DOS at a 
bargain price. Although some aspects of Multidos have 
the flavor of a "basement enterprise" production, such as 
оссавіола! misspellings in system messages, the system as 
a whole seems to stand up well under heavy use. 

For those who already own two or more TRS-80 
DOSes, Multidos provides a bridge when moving files 
back and forth between disks created by these systems. 
Also, if you're planning to buy a disk-based editor/ 
assembler, you could buy Multidos for the same price 
and get much more. (But take note of my earlier com- 
ment about the editor/assembler documentation.) 

Finally, SUPERBASIC provides an excellent program- 
development environment. Global editing, cross- 
referencing, renumbering, single-stepping or variable 
speed execution with trace, breakpoint setting, and рго- 
gram variable review are great features that make pro- 
gramming in BASIC considerably more productive.@ 
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System Notes 


GRPRINT: An Apple Utility Program 
for Dot-Matrix Printers 


Douglass R. Arnott 
Computers of Woodbury 
Valley Creek Mall 
Woodbury, MN 55125 


With the introduction of numerous dot-matrix printers 
with graphics capabilities, many Apple Il owners have 
envisioned using such a printer to create the high-resolu- 
tion graphics screens on paper. For those of you who 
have gotten bogged down with the Apple's high-resolu- 
tion screen-addressing technique while attempting to 
write a program to print the graphics high-resolution 
screen, or are unfamiliar with assembly-language pro- 
gramming, the GRPRINT program is for you. 


Figure 1: Output from the HOLE program. lt was produced with 
the Paper Tiger 445G printer. 
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One feature of this program is that it is invisible to 
Applesoft without any use of the LOMEM command. 
GRPRINT (see listings 1 and 2) Fits into the page of 
memory reserved for machine-language programs, hexa- 
decimal 300 through 3FF. Therefore, Applesoft will not 
write on top of GRPRINT. Any exisitng Applesoft graph- 
ics program can take advantage of GRPRINT by using a 
DOS BLOAD command within the program, four POKE 
statements to set parameters, and a CALL statement, 
Listing 3 (see page 402) includes a sample GRPRINT pro- 
gram that shows you how GRPRINT can be used under 
program control. (Also see figure 1.) 

GRPRINT was written specifically for an Apple II Plus 
with disks, interfaced to an IDS (Integral Data Sys- 
tems) Paper Tiger 445G or Epson MX-80/70. The method 
employed in GRPRINT is general enough for most dot- 
matrix printers. However, some modifications may be 
necessary to the instructions sent to the printer For turn- 
ing on and off the graphics modes and to the program in- 
dexes if the number of needles in the print head used in 
the graphics mode is different from those employed by 
the Pager Tiger or Epson. 

The Apple П represents each dot on the high-resolution 
screen as a bit of data organized as 7 bits of a byte 
oriented along the horizontal axis of the screen. Most 
printer graphics are represented as 6 bits of a byte ar- 
ranged along a vertical axis with each bit representing a 
printed dot. GRPRINT merely reconstructs the Apple's 
bytes bit by bit so that they are positioned along the ver- 
tical axis of the screen and compatible with the printer. 


Listing 1: GRPRINT graphics utility program configured for use with ап Apple П Plus computer and Integral Data Systems’ Paper 
Tiger 445G printer. 


---- NEXT QBJECT FILE NAME IS GRPRINT/IDS. 0BJO 


43105: 2 ORG $365 
С) 3051 3 1820000 cE ШҮ ЫЛЫ ҚЫН 21a 00 
0305: 4 Ж S/R GRPRINT - YO LOAD UNDER PROGRAM CONTROL ІМ BASIC YOU MUST INCLUDE Ж 
0305! PER * THESE NES X 
0308: 8 % od 0%= 3H ) d 
(0405: 7 X ОР $>"BLOAD GRPRINT.OBJO" ¥ 
0505: g Ж OTHERNISE JUST $5000 GRPRINT.QBJO Хх 
3091 9% HEN DO & CALL 779 TO INITIATE S/R ¥ 
0305: 10 ЖҮЛҮН NARRA ERA 
û 3051 11 Ж THE FOLLOWING POKES MUST BE SET $ 
03051 i2 x РОКЕ 758.5 S=STARTING LINE # 0-160 FOR SCR1 + 0-192 SCR2 ¥ 
0205: 13 ¥ FOKE 759:F Ғ-ҒІМІЗН LINE НЕКЕ VALUES ARE SAME AS ABOVE X 
03051 14 Ж FOKE EEY C=CHARZ INCH { 28=LRG; 29=HEDs „SO=SMLL ) $ 
3053 15 * Е #72 F=0 FOR SCRI D P=1 FOR S 
03051 14 НОРИИ DOODOHOE К a OO EoD aD EDO GUS A Io ok 
0300! 17 STRTL EQU $300 
0301. 18 FINL EQU #2301 
0302! 19 LINE EQU $302 
03031 2 CHAR ЕШ) $303 
0304: 21 SCREEN EQU $304 + O=SCREEN 
9018 22 PTR EQU $1A 
F ШЕП 23 COUT EGU  $FDELD 
(2000: 24 КВр QU $0000 
(2010; 25 CRBDS E DU CO1 
0305100 00 90 24 BUFR DFR $00,$00, 4007 $00, $00, 300 
0308:00 00 00 
0308:49 80 27 LIA #$80 $ DISABLE AFFLE 
ОЗО ӨП 76 04 28 STA $478 
031948911 29 LDA #511 SELECT PRINTER 
Q4312120 ED FD 30 JSR COUT 
0315:07 OB 31 LDA жғоп CLEAR PRINTER BUFFER 
Q31/:20 ED FD 32 JSR COUT 
OIA Q3 O3 33 LTA CHAR SELECT CHAR INCH DENSITY 
0310:20 ED FD 34 JSR COUT 
0:20:49 03 59 LDA %%03 "ӘЕТ GRAPHICS 
322120 EU FD 34 JSR COUT MOD 
0323168D 00 O03 37 LDA STRTL (СЕТ STARTING LINE 4% 
0328: 60 02 Q3 38 STA ІМЕ FAND STORE 
OJR АО 00 49 LOY %%00 $3 INITIALIZE 
OF2AZ 00 #0 LOX #$00 ? INDEXES 
O37F12C 00 CO 4i LOOPL ВІТ KBD ТКЕҮ PRESSED ? 
9242.10 07 42 ЕРІ BYPASS NO, BYPASS 
0334: А 9 84 42 LDA $84 $ YES» CHECK FOR CNTRL-D 
OS34:CLR 00 CO 4.4 CMP КЕП 
032% ҒО OF 45 BEQ RESET PIF CNTRL-D RETURN TO CALLING FROGRAM 
033:2С 10 CO 45 BYPASS БІТ CKBDS For C STROBE 
ОЗ АП 02 03 47 LDA LINE ISTA LOOF 
OS41iCN Q1 Qi 48 CMP FINL Pach "ІНЕ? 
0344.90 iC 49 BCC 1 NOF BRANCH AROUND 
ОСО 28 29 CPF #428 Т АБТ COLUMN 7 
03481970 1E 21 BCC 2 КО BRANCH AROUND 
Q14A12UL 10 CO 52 RESET BIT CKBDS "CLEAR REVED STROBE 
9340: A9 03 53 LDA тоз * RETURN 
Qi4Fi20 ED FD 54 JSR COUT %Т0 
0352:89 02 35 LDA 02 3 NORMAL 
0354120 ED FD 34 JSR COUT ЕМДЕ 
VIA 13 47 LDA #613 *DESELECT PRINTER 
0159120 ED FO 3B JSR COUT 
ОЗЫ: ay 00 39 LIA #900 STURN ON APPLE 
QE; 20 fA 04 60 STA 1474 VIDED 
0341360 81 RTS 3RETURN TO CALLING PROGRAG 
0382:C0 28 62 Ji СРҮ #625 ТІКЕ TO RESET COLUMN IND? 
0364:90 02 83 BCC 2 TNO CONTINUE 
03646580 00 84 LOY #%00 sRESE 
à 85 вагта аны А ик асе ааа 
0348.04 дА J2 ASL A +START OF BASE LINE HI-RES 
0.149: 0А 47 ASL А "ALGORITHYM FROM 
Û dán 129 С 48 AND ¥$1C $"APPLE-II HI-RES HITS RESOLVING THE 
Mie 9 ШП шш тЫ WE PLE oncuen 
* te J p ! % 21 
0371168 71 ROR А 
(272; 5А 72 ROR А 
03731686 73 ROR А 
03574: 6А 74 ROR A 
0375129 03 75 AND $903 
0377109 1B 76 ORA РТК+1 
нын Ша 
10 
$ 2 — ! 
ЫЗА бөз 02 03 ka BOR LINE Listing 1 continued on page 400 
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Listing £ continued. 


0381329 EQ 81 AND #%ЕО 
0383185 1A 82 STA PTR 
0305: 5А 83 ROR A 
0385: 64 84 ROR А 
0287129 1B 85 AND #%18 
0389:05 1А 86 ÜRA PIR 
0388185 1A : STA PTR 
ВВ Xirinoonaonnnaaponoonornangononoooananaoaponnanoaaanononnaoanoanon 

O38D1AD 04 O3 89 H SCREEN? 
Q390:FQ 07 90 БЕП J3 PBRANCH IF SCREEN 1 
0392185 1B 91 LOA РТЕФІ #СЕТ HIGH BYTE 
0294118 92 CLC 
0395169 20 93 ADC $520 ADD FOR SCREEN 2 
0397:85 1B 94 STA PTR+1 ISTR HIGH RESULT 
039961 1А 95 J3 LDA (PTRYY СЕТ BYTE FROM HI-RES GRAPHICS BUFFER 
OS9BI9D 05 O3 96 STA BUFR»X 1576 ІМ PROCESS BUFFR 
ОЗ9Е:ЕЕ 02 03 97 INC LINE NEXT LINE 
ОЗАТ: ЕВ 98 INX NEXT BUFFR 
0382150 04 98 CPX 4% SBUFFR FULL 
0544190 89 100 BCC 100Р1 МО GET NEXT BYTE 
0346:С8 101 INY NEXT COLUMN 
Q1A7:CO 28 102 CPY 4428 LAST COLUMN 7. 
0389:Ғ0 09 103 BEQ J4 YES JUMP AROU 
ОЗАВ:Ар 02 03 104 LOA LINE INO RESET LINE COUNTER 
ОЗАЕ! ЗВ 105 SEC 
OXAFiE9 06 104 SBC #606 i SUBTRACT 
0281180 02 03 107 STA LINE 
0384198 108 J4 TYA ‘SAVE Y 
0385148 109 РНА 
0384180 07 110 LDY 4507 LOAD INDEX 
0388:А9 00 111415 LDA %500 ‘CLEAR ALL BITS 
ОЗВА:А2 00 112 LOX 4800 RESET — INDEX 

3BC:SE 05 03 113 Jó LSR BUFReX  — #PUSH BIT INTO CARRY 
ОЗВЕ: 5А 114 ROR а ІРШЕН CARRY INTO А 
03С0:ЕВ 115 INX 

JC1:EO 06 114 CPX 4%06 РАССОМ BYTE FULL 2 
0263290 F7 117 BEC Jé ЗІР BYTE NOT FULL CONTINUE 
O3053 48 119 LSR A SHIFT OVER TWO BITS TO 
03C6: 4A 119 LSR А БЕТ Т 0 
03С7:С9 03 120 CMP 4502 (CHECK ТО МАКЕ SURE МО CONTROL CHARACTERS ARE SENT 
O309!D0 03 121 BNE J8 БІР NOT BRANCH 
03С8:20 ED FD 122 JSR COUT 'SEND TWICE TO CLEAR CONTROL CHARACTER 
O3CE:20 ED FD 123 J8 JSR COUT ‘SEND BYTE TO PRIN 
0301188 124 DEY 
0302:00 E4 125 BNE 45 СЕТ NEXT BYTE FOR PRINT 
Q3D4142 00 126 LDX #%00 RESET BUFFR INDEX 
0308; 48 127 PLA RETRIEVE COLUMN INDEX 
Q307 168 128 TAY SAND PUT IN Y 
0308100 28 129 CPY 4528 РЕ LAST COLUMN: CR 
0304190 0A 130 BCC .7 
0300189 O3 121 LDA #$03 
037Е120 ED FD 132 ISR COUT SEND СЕ TO PRINTER 
OSELIA9 OF 133 LDA +#%0В 
03Е3120 ED FD 134 JSR COUT 
O3E&14C 2F 03 135 J7 JMP COPI 


*X* SUCCESSFUL ASSEMBLY’ NO ERRORS 


Listing 2: An alternate version of the GRPRINT graphics utility program configured for the Apple I! Plus and the Epson MX-70 or 
MX-80 printer. 


сабра. di NEYT OBJECT FILE „= сш VES О" 08.19 


03051 2 
0:305; 3 акти ИИТТИ ТУСТІ ғ” 
Gay: : : S/R GRPRIMT - THESE LINES. РКПЭКАВ CONTROL IN BASIC YOU MUST INCLUDE X 
ж S CES Ж 
0108; & Ж 10 DS=CHRS< 4 £ 
n305: 7 Xx 20 PRINT 09 i" PLOAD GRPRIHT.OERJO" X 
03954 8 ж Gin ERB TSE HiST Beene БЕРКІМТ.0В.10 * 
03951 9 x THEN CO А CALL 781 INITIATE S/R ¥ 
031051 19 нина изказ онаа CERES ESTEE заа аа GA 
03051 11 Ж THE FOLLOWING POKES MUST BE SE x 
03465: 12 ¥ ‘OKEs 76835 Sat ea LINE % 0-160 FOR SCR1 + 0-192 SCRA Ж 
9305: 14 Ж ОКЕ 749sF bab DAE" ныш ante "ORE E, ARE SAME AS ABQUE Ж 
03051 14 x FOKE 772, 0 FOR SCR1 AND Fet FOR SCR2 Ж 
(305: 15 РЕ E ААЛА ТА... Жы AA AR- ARR, 
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Listing 2 continued: 


03001 16 STRTL ЕО) 1320 
03011 17 FINL EDU %301 
O30 18 LINE EQU 202 
5161: 19 SENSE ЕП)  $C1C1 РЕ INTER ee LINE 
03941 20 SCREEN EQU #304 FO=SCR 
0018! 21 Қ EQU 1А 
C000; 22 KBD EGU $6000 
C010! 23 CKEDS ЕО) %60010 
0305%00 00 00 2% FR DFR %00:%00;%00»%00»%009,%00%%00,%00 
2308100 00 00 
030B:00 00 
030% 89 1B 25 (ПА #%1В SET LINE SPACING 
Q30F:20 F1 03 26 JSR COUT ESC A 8 
0312189 41 27 LDA #€$41 
0314120 F1 03 28 JSR COUT 
317169 08 29 LDA #%08 $ BINARY B 
0319120 FL 02 30 JSR COUT 
0316159 OU 31 LDA 900 $CLEAR PRINTER BUFFER 
Ó31E: 20 FL 03 42 JSR COUT 
(1321:49 OA 33 LDA #€404 
0323320 FI 03 34 JSR 
0324158[ 00 03 35 (ША STRIL БЕТ STARTING LINE # 
O329;8H 02 03 5% STA » AND ae 
VECA 00 37 LOX %%00 CLEAR X I 
OSCE 4C 83 03 38 JMP J7 »JMP TO SET. BIT IMAGE MODE 
0311126 60 LO 39 LDOP1 BIT KBD : KEY PRESS 
0334110 07 80 ЕРІ BYPASS МО, BYPAS 
0335489 B4 _ 41 LDA #98 »YES» CHECK FOR CNTRL-D 
9338ІСІ 00 CO a2 САР КЕП 
QTIBiFO OF 43 BED RESET РІҒ CNTRL-D RETURN TO CALLING PROGRAM 
00330527 10 CO 44 BYPASS BIT CKBDS ІСІҒАК KEYED STROBE 
O140:6D 02 03 s (ПА LINE $ START LOUP. 
Q343;CD 01 O3 — 46 СМР ЕТМ. LAST 
0346190 1; 47 BEC Ji МО. BRANCH ARQUND 
(3481604) 38 48 CPY 4%%28 LAST COLUMN 7 
OX44t9O 2D 49 ВСС 12 »NÜ BRANCH ARC ND 
ОС 10 CO 50 RESET EIT CKEDS Ss CLEAR KEYED STROBE 
ОЗА А” 1B 51 LDA #$18B PRESET LINE SPACING 
5361220 ЕІ 03 52 JSR COUT +10 
0354169 41 53 LDA %б41 76 LINES PER INCH 
0154120 F1 02 54 COUT 
39915? OC 55 LIA %%0С t 
0358:20 F1 03 об JSR COUT 
ISE? 69 94 RTS $ RETURN TO CALLING PROGRAM 
OS5F:CO ZB 58 Jt СРТ %%28 TIME TO RESET COLUMN IND? 
03811906 16 E BCE J? $NO CONTINUE 
АКТАНДЫ 50.7 LEY #%00 RESET 
034595695 1B 61 (ША #915 ine PRINTER IN BIT IMAGE 
6187120 F1 01 62 JSR COUT MODE BY SENDING ESC Қ 280 
35А: А9 46 82 LDA #946 ІШНЕБЕ 280 = # OF DOTS ACROSS SCREEN 
SLA FL 03 454 JSR COUT 
034 А9 18 85 LIA #%18 
#371120 F1 03 56 JSR COUT 
13741569 01 57 (ра інді 
41374120 F1 02 48 JSR COUT | 
89 ҰАХҰХҚХХЖЕХАЖА ҰЯ ХАТ ХА ЖЕ ЖЕЗ ЖЕ ҰХЕЖХ ЖАЖА SSE SSE SSS CSL SOLS SES eh eS F535 8 522 | 
0379: 05 70 J2 ASL А START OF EASE LINE HI-RES 
0374104 71 ASL А saLGORITHYM FROM 
02379197 1C 72 AND #€$1C $"APFLE-II HI-RES GRAPHICS! RESOLVING THE 
03701553 1B 74 ОТА PTR+1 ‘RESOLUTION KYTH"» BOB BISHOP, THE AFPLE ORCHARD r 
OFFA 02 03 7% (ПА LINE VOL Le NO. 2, Ж A 1780 
0.387146 7% FOR A 
0283%64 76 FOR A 
0394164 77 ROR 4 
63951680 79 ROR А 
Q185:29 03 79 AND 4803 
9388104 1B 80 GRA FTR+L 
(28409 20 81 ORG жз 
О38г!85 16 a? STA PTIR*1 
BEAD 02 03 83 LBA LINE 
(33211540 B4 ROK А 
(7392129 EQ 55 AND #$Е0 
0394185 1А B4 STA FTR 
03961 44 87 ROR А 
0397164 3t ROR А 
(3398129 1B 89 AND #$185 
17294105 ТА 90 ORA PTR 
039С%8%5 1A 91 STA PTR 
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Listing 2 continued: 


92 ХАХҰХАЛХХА OOO OOO OOOO IOI KK KKK KOK OO KOK KK XK 


OS7E: AD 04 Q3 93 LDA SCREEN WHICH SCREEN? 
QOSALSFO 07 74 BEQ J3 ? BRANCH IF SCREEN 1 
О343:А5 1B 95 LDA ЕТЕНІ *GET HIGH BYTE 
0185118 96 CLC 
J 3A469 20 97 ADC #$20 А00 FOR SCREEN 2 
93А8:85 18 78 STA PTR+1 ISTR HIGH RESULT 
(ЗАА: В1 1А 99 43 LDA (РТК УУ СЕТ BYTE FROM HI- КЕЗ GRAPHICS BUFFER 
ОЗАС:90 OS 03 100 STA  BUFR»X БТК ІМ PROCESS BUFFR 
ОЗАР: ЕЕ 02 03 101 INC LINE iNEXT LINE 
VIBES 102 INX $NEXT BUFFR 
9383:Е0 08 103 CPR #308 PBUFFR FUL 
0383:90 37 104 BCC 48 iNO GET NEXT BYTE 
02873С8 103 INY РМЕХТ CO 
O3B8:CO 28 104 CFY £428 :LAST COLUMN ? 
QOSBASEO 09 167 BEO J4 YES JUMP AROUND 
ОЗВС:АП 02 O3 108 LDA LINE МО RESET LINE COUNTER 
O3BF3 39 109 SEC 
5220%Е9 08 110 SBC #308 3SUBTRACT 
Q302:18D 02 03 111 STA LINE 
0305:98 112 4% TYA $ SAVE Y 
03С5:48 113 РНА 
О207:А0 07 114 LDY €$0/7 ‘LOAD INDEX 
O 2С7:89 00 115 J5 LIA #€$09 SCLEAR ALL BITS 
O3CB:A2 00 116 LIX %%00 "RESET INDEX 
03С0:5Е 05 03 117 4 LSR  BÜFR»X FUSH BIT INTO CARRY 
0300: 24 118 ROL A *PUSH CARRY INTO А 
0 3D1;EB 11? INX 
0302:Е0 08 120 СРХ %%08 ACCUM ЕТТЕ FULL 
030490 F7 121 ECC Jé +IF BYTE NOT FULL CONTINUE 
0306420 F1 03 122 JSR COUT ‘SEND BYTE TO PRINTER 
O309°8 123 DEY 
OJIA DO ED 124 BNE JS IGET NEXT BYTE FOR PRINT 
030С:А2 00 125 LIX #600 PRESET BUFFR INDEX 
ОЕ; 68 126 FLA RETRIEVE COLUMN INDEX 
ОЗОР: АВ 127 TAY АКО PUT IN Y 
93Е0:С0 28 128 БЕТ £128 :IF LAST COLUMN, CR 
Q3E2190 OR 127 BCC JË 
038489 OD 130 LDA son SENT CR TQ PRINTER 
038620 F1 03 131 JSR COUT 
ОДЕ: A? OA 132 LDA $908 ЗЕМИ LF TO PRINTER 
ОЗЕВ: 20 F1 93 133 JSR COUT 
ОЗЕЕ: 4C 31 03 134 JB JMP LOOFL 
145 КЕКС ОООО КОККЕ 
ОЗЕР], 136 * S/R FOR CHARACTER OUTFUT TO SLOT 1 
137 Pibopona aono eononpanpaannnonnononnnononaonoonnnonaonaanan 
O3F1:8D 90 CO 138 C STA $C090 ‘SEND BYTE TO CARD IN SLOT 1 
O3F4 AD C1 C1 139 RUSY LIA SENSE $GET PRINTER STATUS 
Q1F7:C9 FE 140 СИР €$FE #STILL BUSY 
OSFILFO F9 141 BEQ BUSY YES» CHECK AGAIN 
ОЗЕВ: 40 142 RTS 


tks SUCCESSFUL ASSEMBLY: NO ERFORS 


Listing 3: HOLE program. An example of how the GRPRINT program works. 


EM DOS 3,3 MANUAL PG.29 
GRPRINT. OBJO" 


140 + Ж ж COS (I Ж 6.28 / 260)) 
80 ek 6 i SIN (I ж 6,28 / 360)) 


TEP 15 


(I)) FN YCT)) 
( FN YCY)) TOC FN XI = 15})( FN YI - 15)) 


R 


ey HFLOT TO 


e 
n 
із 


МЕХТ 2 
230 РОКЕ 748,0: POKE 769,140 
40 EAE 19 nn POKE 772,0 


=й 
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To use GRPRINT, you must employ the following 
commands, which can be entered at the keyboard or 
under program control (see listing 3, lines 230 through 
250}: 


BLOAD GRPRINT.OBJO 
POKE 768, STARTLINE 
POKE 769, FINISHLINE 
POKE 771, HORIZSPACE 
POKE 772, HSCREEN 
CALL 779 


The POKE commands control the formatting of the out- 
put to the printer, where: 


STARTLINE is the vertical line number on the screen 
where GRPRINT is to start printing 

FINISHLINE is the vertical line number on the screen 
where GRPRINT is to finish printing 

HORIZSPACE is 28 for a screen printout of 6% Бу 2%, 
inches for a 280- by 192-dot screen, equal to 29 for a 
screen printout of 514 by 2%, inches, or equal to 30 for 
a screen printout of 4X, by 274, inches 

HSCREEN is 0 for high-resolution screen 1 or 
1 for high-resolution screen 2 


Two Versions 

GRPRINT for the IDS printer includes commands that 
put the printer in graphics mode, return it to the text 
mode, and refer to the number and orientation of the 
needles in the print head (see listing 1). Lines 27 to 36 put 
the IDS 445G into graphics mode, and lines 53 through 
60 return the printer to text mode. The IDS 445G has six 
print needles available for use in the graphics mode, in 
which bit 0 of any byte accesses the uppermost print 
needle in the head. As a result, lines 26, 99, 106, 114, and 
116 are printer-dependent. 


Power-Supply 
Diagram Error 


A topological gremlin attacked Steve 
Ciarcia when he was preparing one of the 
schematic diagrams for his article "Switch- 
ing Power Supplies; An Introduction" 
(November 1981 BYTE, page 36). 

In figure 6a on page 43, the connections 
to the Fairchild 78540 switching regulator 
ate incorrect as shown, and the diode 
cathode connection is missing. The cor- 
rected diagram is shown here as figure 1.8 


ВҮТЕ'ѕ Bugs 


GND 


In contrast, Epson MX-80 and MX-70 printers have 
eight print needles in their graphics mode (bit-image 
mode), in which bit 0 of any byte accesses the Jowermost 
print needle in the head. Consequently, for the Epson (see 
listing 2), lines 24, 103, 110, 118, and 120 have indexes of 
8, and line 118 is ROL A rather than ROR A, Lines 118 
through 122 in listing 1 are specific to the IDS printer; 
they line up the byte to bit 0 (because of a six-needle 
head) and ensure that no contro] characters are sent in- 
advertently, These lines are not needed for Epson 
printers. Lines 131, 132, 133, and 134 in listing 1 send a 
carriage return (VTAB) to the printer and again are 
specific to the IDS 445G. Lines 130 through 133 in listing 
2 are the equivalent codes for a carriage return for the Ep- 
son printer, Printer reference manuals will provide you 
with the information you need to make any necessary 
changes for other printers. 

You may find that the Apple output routine (hexadeci- 
mal FDED) will generate some unexpected alterations to 
your output byte. This appears to be the case with the 
MX-70, Therefore, a character-output routine was added 
to the Epson listing to send the output bytes directly to 
the printer-interface card in slot 1 (see lines 135 through 
142). 

The HOLE program, shown in listing 3, gives an exam- 
ple of how to use the GRPRINT program, First BSAVE 
the appropriate version of the GRPRINT program onto 
your floppy disk, then run the HOLE program. In this ex- 
ample, lines 230 through 240 contain the POKE com- 
mands that control the format of the output to the IDS 
445G printer. The resulting hard copy from the HOLE 
program is shown in figure 1. Entering a CTRL-D will 
stop GRPRINT and return you to the program or 
monitor, 

The GRPRINT program is a fast, simple method for 
getting graphics output from your Apple II Plus and IDS 
Paper Tiger 445G or Epson MX-80/70 printer. @ 
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SWITCH DIODE 
EMITTER CATHODE COMP- 


Software Review 


Condor Series 20 DBMS 


Jack L. Abbott 
8525 North 104th Ave. 
Peoria, AZ 85345 


At a Glance 


Name 
Condor Senes 20 DBMS, level 3, version 2.09 


Type 
Database management system 


Manufacturer 
Condor Corporation 
РОВ 8318 

Ann Arbor, МІ 48107 
(313) 769-3988 


Price 
5995 


Disk Formats Avallable 
B-inch soft-sector (IBM 3740 format. 
almost all 544-inch formats 


Language 
| Machine tanguage 


Computer Needed 

Runs on S080-family and 280 microprocessors under the CP/M. 
CDOS, and MP/M-80 operating systems, Also runs on 8086 and 
8088 processors under the MS-DOS and CP/M-86 operating 
systems. Requires 48K bytes or more of RAM | BO-column by 


24-line display with ciear-scréen capability and addressable cursor. 
two disk drives wrth at least 300K-byte total capacity, and printer | 


with formfeed and form-length control. preferably with 
1 32-column print capability 


Documentation 
Approximately 180 pages, loose-leaf 


Audience 
Anyone with dalabase needs 
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A typical business microcomputer user may need 
special-purpose programs such as inventory manage- 
ment, mailing lists, and appointment calendars. One 
general-purpose program, a database management sys- 
tem (DBMS), can be used to do the work of these applica- 
tion programs. A DBMS will accept data in the format 
you establish, process this data as you instruct, and out- 
put it in the report format that you designate. The reports 
can be tables, checks, inventory lists, receipts, etc. 

Condor Series 20 DBMS is a relational DBMS devel- 
oped by Condor Computer Corporation of Ann Arbor, 
Michigan. (For brevity, I will refer to Condor Series 20 
DBMS as Condor DBMS.) It requires a Z80 microcom- 
puter or an 8080-family microprocessor with at least 48K 
bytes of RAM (random-access read/write memory) 
under the CP/M-80, CDOS, and MP/M-80 operating 
systems, The Condor DBMS also runs on 8086 and 8088 
microprocessors under the MS-DOS and CP/M-86 
operating systems, You need a 24-line by 80-column 
display terminal with screen-erase, line-wrap, and 
cursor-addressing capabilities. Two floppy-disk drives 
with a total capacity of at least 300K bytes of memory are 
needed. Hard-disk drives can be used if they are sup- 
ported by the operating systern. Condor requires a print- 
er, preferably one with 132-column print capability, form 
feed, and form-length control, 

Condor DBMS is available in three levels. Level 3 is the 
complete system and includes file management and trans- 
action-processing capabilities (the ability to compare 
files), as well as the ability to join information from 
several databases, It includes a report writer and index- 
ing, too. Level 2 offers all the above except for the report 
writer and the indexing capabilities, and Level 1 includes 
only the file management and transaction-processing cap- 
abilities. A purchaser of Level 1 can upgrade to Level 3 


and will receive a credit of $245 toward the purchase of 
the Level 3. 

The program documentation is in two sections and 
totals about 180 pages in length, The first section begins 
with an explanation of how the Condor DBMS interfaces 
with CP/M or MP/M operating systems and tells how to 
make a copy of the master disk. You use the copy, of 
course, for day-to-day operation. The program examples 
that follow include building a portion of a general ledger, 
establishing and maintaining an employee file, and devel- 
oping a mailing-list program. The second section of the 
manual is an alphabetical listing of each Condor DBMS 
command. The material is generally well organized and 
the presentation clear. If you are a newcomer to com- 
puting and are going to use Conder DEMS to develop an 
application program similar to the examples given, you 
should have no difficulty. It would be helpful if examples 
of other types of applications were included. The docu- 
ment is not indexed, and it should be. 

Condor is preparing new documentation that will be 
organized somewhat differently. A separate Installation 
Guide will be pravided for each computer and operating 
system for which the software is available. Thus, a user 
purchasing the Condor DBMS for an IBM Personal Com- 
puter with MS-DOS would receive a manual written 
specifically for that configuration. This should greatly 
ease the burden of initial setup for the inexperienced user. 

| used two different database files for program 
familiarization and checkout. The first is a five-record in- 
ventory of mobile homes. Each record contains АП the in- 
formation about one mobile home arranged in eight 
descriptive sections called fields. All the records taken 
together make up a file. Condor DBMS can have a max- 
imum of 32,767 records per file and as many as 1024 
characters (bytes) per record divided among a maximum 
of 127 fields. No single field can be longer than 127 alpha- 
numeric characters (letters, spaces, and/or numbers) or 
10 digits. Because database management systems 
sometimes perform differently under different loads, my 
second database file has 2,150 records of five fields each, 
for a total of 10,750 data items. Later in this article, 1 will 
give you the results of my tests with the larger database 
File. 

You adapt Condor DBMS to your system by selecting 
one of eight commonly used display terminals from a 
menu. If your terminal is not listed, you can furnish the 
program with the appropriate ASCII characters for clear- 
screen and cursor-addressing functions. After you receive 
the program package, you must sign and return the 
license agreement. Condor Computer Corporation will 
then send you a six-digit license number. You must enter 
the number every time you use Condor DBMS, or the 
program will handle only 50 records. I don't like this 
feature: it is one more number that Î must remember, 


À Typical Application 

The first step in developing the representative mobile 
home inventory program, named MOBINV, is to define 
the input data format. To load Condor DBMS, you type 


in "DBMS", Next you type in the command "DEFINE 
MOBINV". Condor DBMS then brings up a screen that is 
blank except for an instruction legend at the bottom. 
Condor provides full-screen editing; you can move the 
cursor anywhere on the screen, typing in at the cursor 
location information like that shown in listing 1. In this 
example, I aligned each field label on the jeft margin. 
Later in this article, you will see an example of a different 
input data format generated by using this same Define 
command, 

Next you define the attributes of each field. Condor 
DBMS will display each field label sequentially. You 
enter whether the field is alphanumeric, alphabetic, 
numeric, dollar, or Julian (date field), Then you type in 
field length. Here is an example using the first two lines of 
the MOBINV input data format: 


1. RECORD.NUMBR: N,2, — 32767,32767," " 
2, STOCK.NUMBR: ÀN,15,0,15," ii 


Condor DBMS displays RECORD.NUMBR. You enter 
"N" for numeric, and "2" for 2 bytes in length. Condor 
DBMS fills out the rest of the line. The quotation marks 
hold the default value for each field. Because this pro- 
gram uses hexadecimal (base 16) numeric storage, 2 bytes 
give the capability of storing up to +32,767 decimal 
(7FFF hexadecimal). One ASCII number requires 1 byte 


a message 
to our subscribers 


From time to time we make the BYTE subscriber list 
available to other companies who wish to send our 
subscribers promobonal materia! about their products. We 
lake great care to screen these companies, choosing only 
those who are reputable, and whose products, services or 
information we feel would be of interest to you. Direct 
та! is an efficient medium for presenting the latest personal 
| computer goods and services to our subscribers. 


Many BYTE subscnbers appreciate this controlled use of 
our mailing list, and look forward to finding information of 
interest to them in the mail. Used аге our subscribers" 
names and addresses only [no other information we may 
have is ever given). 


While we believe the distribution of this infonmation is of 
benefit to our subscribers, we firmly respect the wishes of 
any subscriber who does not want to receive such 
promotional literature, Should you wish Io restrict the use 
| of your name, simply send your request to the following 
| address. 
BYTE Publications Inc 
Attn: Circulation Department 
70 Main St 
Peterborough NH 
03458 
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Listing 1: A representation of the Condor DBMS screen display during definition of an input data format. This example defines the 
format for a mobile homes inventory. Condor DBMS requires placing field labels in brackets and using underscores to show the пит- 
ber of characters in each field. 


[RECORD. NUMER] 0 Note: This is the first action 
[STOCK.NUMBR] required to define the 
[SUPPLIER] Se input data format. Field 
[MODEL] _ | | | | | |. labels ate typed in 
[IDATE.ORD] |. | | . |. bteckets. Dashes are the 
(DATE.RECVD] number of characters. 
ГЕР,” 


qh eee жз лыр.  — «лң /-лиңы- | -.---- 


hep Modes:Ins mode(Ctl А) Abort(Ctl C) End(Ctl E) Refresh Screen(Ctl R) 


Listing 2: A representation of the screen display of five records in the MOBINV database of mobile homes. Condor DBMS generated 
244 display in response to the command LIST MOBINV BY RECNR STOCK.NUMBR SUPPLIER MODEL DATE.ORD DATE.REC 
COST SALE, PRICE, 


КЕСМЕ STOCK.NUMBR SUPPLIER MODEL DATE.OMD DATE.REC COST SALE. PRICE 
1 1234557XYZ PALM HARBOR 36R2BAGCF (01/05/81 02/20/81 14375.00 1800.00 
2 121455ХҮ2 NASHUA ІБКІ5ВА4АЙЕ 93/02781 р4/0А4/81 12789.00 15060.(( 
1 23455MNB LAYTON 2ВКІВАЯӘЕ 01/03/81 02/04/81 14008.00 18585 
4 23458 7АВСОЕ AIRSTREAM ІВНІНАЗ2Е @1/06/81 03/06/81 21000.00 24000.00 
5 1Hw14578 SKYLINE 2BRIBA79E 24/03/81 85/08/81 24987.85 3165.08 


for storage. Two hexadecimal numbers сап be stored іп 1 
byte. The largest number Condor DBMS will handle is 
+2,148,373,647 decimal. Four bytes are required to store 
a number of this size, For STOCK.NUMBR, you enter 
"AN" for alphanumeric and "15" for the maximum 
number of characters in the field. You define each field in 
this manner. 

After you have defined the input data farmat, you use 
the Enter command to get a screen display like the one in 
listing 1 but without the brackets. You then type in the 
appropriate data for the five mobile homes in the inven- 
tory example. You again have full-screen edit capability 
available. Condor DBMS stores the entered data in a disk 
file. 

You can display the stored MOBINY recards by 
entering the following command: 


LIST MOBINV BY RECNR STOCK.NUMBR 
SUPPLIER MODEL DATE.ORD DATE.REC 
COST SALE.PRICE 


Listing 2 is a representation of the video display of the 
Буе records of the MOBINV database. In this case, I 
asked Condor DBMS to include all the fields in each 
record of MOBINV. You can specify which fields you 
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want displayed. [f you want to print this display, Condor 
DBMS assumes that you have a 132-column printer and 
will not provide a linefeed until you reach 132 characters. 
If the printer has only 80 columns, printing any record 
over 80 characters in length will cause all characters be- 
tween 80 and 132 to be overprinted at the beginning of 
the line. Use of the screen-format report output described 
later in this article will solve this problem, 

Using English-like commands, you can have Condor 
DBMS sort the file on any field desired. You can select 
records by specifying logical comparisons, including less 
than, greater than, equals, not equal, equal or less than, 
and equal or more than. For example, you can ask for 
mobile homes received after May 1981 by entering the 
command SELECT MOBINV WHERE DATE.RCVD GE 
06/01/81 (GE is greater than or equal to). Those units 
(records) meeting this criterion will be written to a Result 
file. You can then select all units in the Result file costing 
less than $25,000, for example. Again, the mobile homes 
meeting the selection criterion will be written in a Result 
file. Àt any point, you can cause the contents of the 
Result file to be displayed or printed. An example in the 
Condor DBMS manual shows how to select wanted 
names and addresses of customers from a master list, 
Names of those customers who have not made a purchase 


WILD HARE | 
AND DATA GENERAL 
EN TRIUMPHANT 


FINISH: H 


GREAT NEWS FOR DATA GENERAL USERS? 


Win in the race for productivity by teaming up with language of his choice, llke FORTRAN, ALGOL, 
Wild Hare. Our TSS software enhancer makes your BASIC, COBOL, Pascal, Assembler and more. 


uit an sin es TSS combines RDOS, INFOS? and ICOS compat- 
Wild Hare's operating system enhancement gives abilities with AOS capabilities at a mere fraction 
Data General NOVA? and ECLIPSE? users the most of the cost, 


from thei m. transform 
MEA ICOS (CS / тае ا‎ ÁN io into UM + In the race for productivity, Wild Hare glves you 
true multi-lingual, multi-user Time Sharing \ »- | the edge by multiplying the capabilities of your 
Systems. e Data General systern. So start things hopping 
тұ with a 30-day (па! run. Remember, slow and 
hoe, steady could eventually win the race. But It 
GINE takes a Wild Hare іп the program for a truly 
А productive finish. 


3 55 * 
This state-of-the-art system accommodates W LE 
up to 26 users. Each user can Independently 
edit, compile and execute programs using the 


COMPUTER SYSTEMS INC. 


PO Bor 3581 Boulder СО S0397 303-994-0221 TWX 910-940-2518 NOVAS, ECLIPSE” and INFOS* are registered trademarks of Data General Corporadon 
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Listing 3: A sample invoice generated by Condor DBMS from the database MOBINV. 


COPPERSTATE MOBILE HOME SALES 


1425 N. 


GRAND AVE. 
PEORIA, AZ. 


85345 


(602) 100-3131 


STOCK NUMBER MANUPACTURER 


121455xXYZ NASHUA 


Listing 4: A summary of the attributes of the input data format 
in the database used to test Condor DBMS. "AN" after each 
field name stands for alphanumeric, The numbers that follow 
indicate the length of each field and the minimum and maximum 
values of the data that the field can hold. 


REORDER. FLAG: 
STOCK. NUMBER: 
ТҮРЕ: АМ,2,0,2 
CUANTITY: AN,4,0,4 
BASE.METAL: AN,3,9,3 


AN,1,0,1 
AN,5,U0,5 


Kecord Size (ByLus) = 16 


Total Records = 21598 


or been contacted within a specified time are placed in a 
Result File. This data is then used to print mailing labels. 
Mailing-label printing is limited to one label across; 
hence, single-label rolls must be used. This is more expen- 
sive and slower than using rolls with multiple labels 
across. 

A similar technique can be used to print an invoice 
when one of the mobile homes is sold. Listing 3 shows an 
invoice printout example from the MOBINV database. 
Condor DBMS calls this type of report a screen format. 

An actual inventory program would include another 
field in the input data format so that you could flag those 
units that were sold. (To flag a record, you enter а char- 
acter in a field so that later the record can be selected by 
testing the field. A "Y" for yes would be entered in a field 
labeled SOLD.) In our example, I arbitrarily selected the 
NASHUA as the mobile home that was sold, To extract 
the record from the database, you type in the command: 


А> > SELECT MOBINV WHERE SUPPLIER ЕО 
NASHUA 


This action tells Condor DBMS to scan the supplier field 
of all the records in the MOBINV database and place all 
records with NASHUA in the supplier field in a Result 
file. In the MOBINV example, there is only one such 
record. You can use the screen-format procedure to 
generate an invoice form called MINVOICE. This form 
might have the heading "COPPERSTATE MOBILE 
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MODEL SALE PRICE 
LBRISBA4GF S 16000.60 
HOMES" and labels like "STOCK NUMBER," 


"MANUFACTURER," etc, To set up a format for this 
form, you would use procedures similar to those that 
generated the display represented in listing 1. Instead of 
putting the field labels down the left margin, you can 
place them wherever you want them on the screen 
display, and Condor will remember their placement. You 
can include any other written information that you want 
on the form. This procedure produces a formatted-report 
output for invoices, checks, etc. Most database manage- 
ment systems use much more complex procedures For this 
function. 
Next you might type in the command: 


B> > PROJECT RESULT BY STOCK.NUMBR 
SUPPLIER MODEL SALE.PRICE 


This command extracts the field data to print on the 
MINVOICE form. Then you could type the command 
PRINT MINVOICE to get a result like that shown in 
listing 3. In this instance, I changed the input-data-form 
field label from SUPPLIER to MANUFACTURER on the 
invoice form header. This report will accept field data 
from only one file at a time. If you want to include the 
name and address of the purchaser on the example in- 
voice, then you must add data fields that include this in- 
formation to the MOBINV input data format. You can- 
not directly select data from one file that contains the 
names and addresses of customers and another separate 
MOBINV file that contains the invoice data and combine 
this data to print out the invoice form. 

This example shows what is possible with this kind of 
report output. In a real-life situation, stock forms would 
generally be used with printed title and header (label) in- 
formation. Because changes in stock forms are often 
forced by circumstances, Condor's easy methods of mak- 
ing such changes are an important feature. 

The screen format is one type of report that the Condor 
DBMS will generate. There are four others: 


1. Columnar format—desired fields selected and printed 
in columns 

2. Columnar format with statistics—field maximum, 
minimum, average, and totals are included for the 
selected fields 

3. Summary format—includes subtotals and totals for 
selected fields 


AN IMPORTANT ANNOUNCEMENT 


by AdaNISION ® Inc. 


The FIRST COMPLETE INTRODUCTORY VIDEOTAPE COURSE 
16 Studio-produced COLOR Videocassettes and complete Study Guide 


Ada is the CHALLENGE of the EIGHTIES and NINETIES! 
Projections indicate that Ada will be tha DOMINANT COMPUTER LANGUAGE DURING the 188075 and BEYOND! 


The Ada Tapes Studio-Produced, Color Videotape Series is the 
simplest, most economical and effective way to learn the Ada computer 
language now, for education, Industry and government! Train your 
entire staff on site, at your office! 

Ada Tapes are available right now to teach you all you need to know 
about Ada. 

Unilke seminars and college courses, always expensive and fre- 
quently unrewarding, no additional expense need be incurred by having 
your own personnel attend the Ada Video Course in your own office or 
home environment! There is no longer алу need їр disrupt important 
work schedules of key personnel. Repeat the course as often as you 
want, and at your own pace! The course is modular: staff members can 
Study differant sections of the course at the same time. 

As a company, you want 10 insure your future in ош western 
industrial world. In the 198075, Ada will become the standard, univer- 
sal programming language for Industry. Your company's ability to 
respond to critical contract offerings will become increasingly depen- 
dent on how much you and your personne! know або Ada! 

Ах an individual programmer or data processing manager, you 
want to assure yourself of a high salary in the years to come. 1f that's 
what you want. You musi learn Adal Knowing Ada is better insurance 
for the future than an executive Pension Plan! (Better take this ad to 
your OP Manager!) 

No matter what kind of computer hardware you now have or are 
going to have, there will soon be an Ada compiler for it, Learn the Ada 
language now, and be ready to fully implement it on your own equip- 
ment! 

No oihar computer language that was ever conceived even begins to 
compare with the power of Ada! Ada is the result of a refining process 
in which 17 original companies —— the besi software houses on earth — 
competed to capture an immense software development contract. Only 
4 -— pate Of these four, only one survived! The result was 

da 


Send Coupon to: C.0.D. 


Ada is beautifull! This new language is destined to play a major rale 
in al! future systems. Engineering, mathematics, accounting, em- 
bedded systems, machine too! control — no matter what the applica- 
tian! Ada embodies the finest featuras of all other languages, but 
with superior modularity, portability and standardization! 

The tasking and separate compilation capabilities of Ada in the "805 
are what Real Time Programming and Top Down Structure were to the 
‘70's! Ada will be uniformly transportable among all processors! Ada 
is Ada is Ada — for all processors! 

This course has been carefully designed so as to be equally valuable 
to the programmer well versed in Top-Down Structure concepts, and to 
the novice wishing to bagin his programming career using the latest 
software technology. 

The team that created this course combines a uniqua blend of 
massive programming experience and educational visual arts tech- 
niques. More than 80 man-years of experience in programming tan- 
guages and tape based teaching concepts were brought together 10 
produce this outstanding Videotape Course for Adal 

The course lecturer alone brings more than 25 years of experience 
in developing compiler languages and teaching the computer sciences 
at both the undergraduate and graduate levels, to this powertul video- 
tape series! 

The cast of the entire Ada course is $4800 for sixteen color video- 
tape cassettes, in any format required — and more than 12 clock hours 
of intensiva Ada instruction! 

There are hundreds of example code segments, including many 
complete programs, each with a thorough explanation. The com- 
prehensive Ada Study Guide accompanying the video cassettes runs 
parallel with the videotape presentation throughout the entire course. 

To order the complete “Comprehensive Course in the ADA Pro- 


gramming Language": CALL: (313) 567-3650 


A c aN | SI ON : іп С. a A view; x de ет residents add 4% State Sales Tax} - 
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"Ada is a trademark of the Department of Defense [Ada Joint Program Office} 
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4, Statistical format—(see 2 above) no detailed informa- 
tion shown, just summaries of data for groups of 
records 


Listing 4 is an attribute summary of the input data for- 
mat for my 2150-record test database, This database is a 
simple vehicle for testing Condor DBMS program func- 
tions, The results will уагу with different equipment and 
varying field lengths, record lengths, file sizes, etc. The 
tests are only intended to determine significant Condor 
DBMS features and are not extensive enough to be bench- 
mark tests. 

ASCII files generated by other programs can be trans- 
ferred to or from Condor DBMS files. I generated the test 
Hle (named TESTDATA) with CBASIC and then 
transferred the file to Condor DBMS. The 
STOCK.NUMBER field contains 2150 randomly selected 
whole numbers (integers) іп the range from 0 to 99,999, 
The QUANTITY field has sequential numbers from 5000 
to 7149, Тһе BASE.METAL field contains alphanumeric 
characters SIL, GOL, or MAG in a random sequence. 
The other fields contain random numeric data, 

In the preceding MOBINV examples, I executed com- 
mands one at a time. You could use CP/M's ED (editor) 
or some word processors to build a command file con- 
taining sequenced commands, but knowledge of the Con- 
dor DBMS programming language is necessary, The 
language has an English-like format and is easy to master. 


“FRIENDLY” 
Hard Disk 
pert ove аппын 


Takes confusion and DELAY out of 
computer operations 


е User Friendly! беда Me commands, 
Со boot, self-diagnostic 
е трасе: Солуелеп cabinet, 
P a" Hx урл, Sl aw 


E Mege Storage! в volumes = 76 Roppies 


* Fast! Average access- BO ms access time, 
track to track - З ms 


е Dependable! 11,000 MTBS 
е Operates on most Micro Computers 


Single 10 Magebyte Formatted 

===” 63500 
[Removable Media Available) e 

Dealer inquiries invited. For immediate response call: 


COMPUTER  1- 503-640-4200 
FUTURES P.O. Box 114, Hillsboro, OR 97123 
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Condor DBMS will run the command file on request. I 
constructed a command file to select and then print 250 
TESTDATA records. I specified logical comparisons on 
the STOCK.NUMBER field to select the records, Condor 
DBMS took about 55 seconds to run through the com- 
mand file, select the records, and start to print. 

1 entered 50 new records in the TESTDATA file, Con- 
dor DBMS accepted them as fast as I could type them in. 
To re-sort the Не by STOCK.NUMBER after entering the 
new records took about 2 minutes and 30 seconds. It is 
not strictly necessary to sort the file, but most program 
operations will be faster if it is sorted. 

One record can be located by a logical selection any- 
where in the file in an average time of 10 seconds. The 
record can then be printed, displayed, or edited. 

This article presents an overview of the capabilities of 
Condor DBMS. The inventory examples demonstrate 
only a limited number of the 41 commands available. 
Several commands are tailored to handle accounting 
functions. One of these, the Post command, matches 
records of the first database file with those of a second, 
then updates the records of the first with field data from 
the second for specified fields. At the same time, Post 
creates a third database file called Result containing all of 
the fields of the first database that matched those of the 
second. 

The Change command changes the data contents of 
one or more fields of each record of an entire file to new 
specified values, Because Change does not include logical 
selection of records to be changed, you must do this with 
a separate operation. 

The Compute command does mathematical operations 
(addition, subtraction, multiplication, and division) on 
field data. In a series of mathematical operations, Condor 
DBMS gives no priority to operands or parentheses. The 
operations are carried out from left to right. Care must be 
exercised in setting up the series so that normal 
mathernatical operation priorities are observed and the 
desired results obtained. 

Condor DBMS lets you run most of the CP/M or 
MP/M operating system commands without leaving the 
DBMS and returning to the operating system. Condor 
DBMS provides equivalent commands for several of the 
few CP/M commands that do not run on Condor DBMS. 


Conclusions 


eThe Condor DBMS is one of the best. It is fast and will 
handle almost any application. The Condor DBMS is 
particularly effective in accounting functions and person- 
nel record processing. 

е You must learn a new programming language to use 
Condor DBMS effectively. The language has an Englísh- 
language format and is easy to master. 

е Examples of different types of applications programs 
should be included in the documentation. 

eCondor DBMS makes no provision for database securi- 
ty. 

e Formatted reports (including checks, invoices, inven- 
tory lists, etc.) are simple to generate. Ш 
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As you can see from the chart above, 
our memory boards for the IBM Personal 
Computer cost less than our competitors’. 
Considerably less. 

But if you're smart (and we think you are) 
you'd never buy a memory product based on 
price alone. You'd also look for quality, relia- 
bility and service. 

With IDE, you ll get all that. At a lower 
price. 

Why we cost less. 

At IDE, we make only one type of product. 
Add-ons for the [BM PC. 

By concentrating our efforts, we run 
our company more efficiently And keep 
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you're quick, 
you'll save an extra $50. 


IDEAssociates | 


Mail to: IDE Associates, 44 Mall Road, Burlington, МА 01803. 


We also eliminate things that drive costs So we offer you a full one year warranty on 
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men and the proverbial middleman. And we offer an easy way to upgrade. 
That's how we sell our product for less. When you need more memory, just send us 
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Free installation. your new upgraded board and take your old 
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Only one CAD 
see the world as you do 


Introducing the revolutionary 
Space Tablet" from MCS. 


"Experts" told us that 
interactive, 3-dimen- 
sional graphic design on 
a microcomputer was 
still only a future possi- 
bility. We couldn't wait. 
Instead, we developed 
an affordable, easy-to- 
use graphics system that 
can construct and manipulate drawings in 3-dimen- 
sional space. . . the Space Tablet. 

An added dimension. Like other digitizing 
systems, the Space Tablet (patent pending) lets you 
plot and record X and Y coordinates on a two-dimen- 
sional plane. But unlike other systems, it also lets vou 
select points off the plane 
— along the Z axis — for 
a true 3-dimensional 
capability. 

To digitize any 
point in space, just move 
the Space Lift™ arm 10 
the desired location and 
record the point with the 
push of a button or key. 
That's it. Lengthy key- 
boarding operations are 
unnecessary. Points plot- 
ted in the X, Y and Z axes 
тау then be joined with 
line segments to create a 
wireframe drawing with 
three-dimensional per- 
spective. 3-D models can 
be created by tracing a physical object or an imagi- 
nary shape. Here's where the possibilities really 
begin... 

Interactive manipulation means total flexi- 
bility. The Space Tablet's software packages allow 
interactive manipulation and editing of points in all 
three dimensions. This capability ts unique in computer 
graphics. Space Graphics" software for the IBM Per- 
sonal Computer lets vou select a point in space and 
"pull" it, and all connecting lines, to another location 
in 3-space. 3-D models can be scaled, rotated and 


VAM. Велат Curmpniter Minimal Cunfignrathun: 128K. gate paddle ack der, 
wher graphics adapivr. 


Apple UI іістогонтрнікет айат! союуга рн ИК. TOS 2.1. 


moved about any axis. New models can be composed 
by linking together individual components. Three 
orthogonal views can be called up at once in a split 
screen format. Software included with the Apple II 
Space Tablet system gives you similar capabilities. 
With either system, it's remarkably easy to try all 
kinds of "what if" possibilities before generating 
hard copv. 

Now, 3-D design is surprisingly affordable. 
We've priced the Space Tablet systems well within 
reach of Apple II and IBM PC users. (Software for 


other popular microcomputers will be available 
soon.) Because it's an entry-level system, the Space 
Tablet is being used creatively in ways not normally 
associated with larger, far more costly CAD/CAM 
systems . . . molecular modeling, physical therapy 
programming, cel] structure analysis, weapons 
research, medicine, art, architectural planning and. 
of course, design and engineering. Additional appli- 
cations are being discovered by OEM purchasers. 
And, for those needing a 2-dimensional digitizer, the 
Space Lift arm can be held as a pen, or stvlus, to trace 
slides, X-rays, pictures, graphs, maps and more. W'e 
see it as a tool to unleash the imagination. 

Our perspective of the world. If the real 
world were 2-dimensional, conventional design 
methods would be adequate. Obviously, they’re not. 
Three-dimensional thinking is natural in the develop- 
ment and communication of complex design ideas. 
That's where MCS comes in. We're committed 
to rhe potential of 3-D computer aided 
design and manufacture. The Space 
Tablet is the beginning of a revolu- 
tion in the use of microcomputers 
10 process information and solve 
problems. And we’re just getting 
started. 

A high-resolution 2-D tablet 
equipped with the Space Lift arm is 
ready for release. Called Microcad І", 
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MCS SPACE TABLET ™ SPECIFICATIONS 


The Space Tablet is a 13.5" x 16" clear plastic tablet on which is mounted 
a precision machined aluminum and delrin arm. It uses precision potenti- 
ometers with a linearity of .5%. The resolution of each axis is approxi- 
mately 1300 distinct states over an angle of 320 degrees. The arms 

operate in polar coordinates, and the sampling time is approximately .5 
sec pt. (slightly longer forthe IBM system). | 
The Three Axis Model Standard model available only for Apple II. 

The Professional Model Availabie either for the Apple IT or the [BM 
Personal Computer. This model has an additional fourth axis of rotation 
(a fourth degree of freedom) which provides 1 much higher degree of flex- 
ibility for reaching points in space. Recommended for 3 dimensional 
work in either a professional or amateur capacity. 


it offers improved resolution (to 
001%) and includes a second 
generation Space Graphics ™ 
software package with ex- 

panded capabilities. To put you 
in touch with other users, we've 
developed Space Communica- 
tions™ to allow transmission of a 
file — and software for its manip- 
ulation — through telephone lines 
to a receiving sta- 
tion, Architectural 
and other custom 
software pack- 

ages will provide 
an instantly ac- 
cessible 3-di- 
mensional 
vocabulary for de- 
signers in any field. 
We see no limits to the 
variety of 3-D graphics 
sysiems for micro- 
computers —, 
we have the | 
technology 
in hand. 


Apple and Apple H” Apple Computer. Enc, ІВМ Persona) Comper © 18M (ир 


For more information about MCS and our 
products, call (203) 872-0602, or use the coupon 
below, Micro Control Systems, Inc., 143 Tunnel 
Road, Vernon, CT 06066. 


For orders only call toll-free: 800-243-3587 


| OK MCS, I see the potential іп 3-D computer 
, aided design. Show me more... 
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We add a 3rd dimension to 
your computer's potential. — 


Test Your Memory Using the 


Barber-Pole Algorithm 


Useful diagnostic information is not hard to obtain, as an 
example coded for the 8080 processor shows. 


Although memory-test programs 
often indicate the presence of a тет- 
Ory error at a given memory location, 
they often fail to locate the particular 
memory component that is malfunc- 
tioning. We can learn not only the ad- 
dress of the error, but also sufficient 
information to indicate which mem- 
ory device (static or dynamic) is caus- 
ing the problem, by using a conve- 
nient algorithm. This algorithm is 
fast, aids in flagging memory-decad- 
ing problems, and helps distinguish 
between hard and soft memory er- 
rors. Since it is analogous to the 
rotating barber pole found at many 
barber shops, it is called the “barber- 
pole" algorithm. First, a brief discus- 
sion of other memory tests is ap- 
propriate so that they can be com- 
pared with the barber-pole memory 
test. 


About the Author 

Н. R. Pinnick Jr. has а PhD fram Indiana 
University and is a computer engineer at 
Applied Automation Inc. Не has been involved 
in the field of electronics for the past 20 years, 
beginning with the repair of airborne radar sys- 
tems. His current research interests are inter- 
facing microcomputers to existing chemical in- 
strumentation and the development of new in- 
strumenintian based upon microcomputers. 
His hobbies include flying, chemistry, eler- 
tronics. mid reading. 
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Memory Tests 

Many memory-test programs are 
available, for example, the walking- 
address memory test. Starting at a 
user-given even mémory address, the 
algorithm writes the most significant 
byte of the address in the even mem- 


Memory-decoding 
problems can be probed 
if the test pattern is 
appropriately chosen. 
eR co ee 7 


ory location and then verifies the 
byte's contents, Next, the least signifi- 
cant byte of the address is written in 
the odd or next memory location and 
is verified. Last, the program goes 
back to the starting address and 
verifies all locations. This memory 
test is rapid, but it can miss hard 
memory errors (a bit stuck at 1 or 0). 

Another test stores the hexadecimal 
bit pattern 55 (01010101 binary) in 
the even locations and AA (10101010 
binary) in the odd locations, then 
verifies all locations. The test is 
repeated, using AA in the even loca- 
tions and 55 in the odd locations. 
This rapid test finds both hard and 
soft errors. (À soft error occurs when 
the current state of a dynamic-mem- 


ory bit is changed by ionizing radia- 
tion from the plastic or ceramic 
integrated-circuit package.) This test 
has no cross-check specifically for 
soft errors, except by running the test 
again. 

The most extensive memory-test 
algorithms are probably the gallop- 
ing-read test and galloping-write test. 
The galloping-read test clears mem- 
ory to all zeros in al] locations and 
stores FF hexadecimal (11111111 
binary) in a specified starting address. 
The test reads all other locations and 
verifies the presence of 00 hexa- 
decimal, except for the memory byte 
with FF, Next, the byte with FF is 
cleared, FF is written in the next 
memory location, and the reading 
and verification of all locations are 
repeated until the last memory loca- 
tion is reached. 

The galloping-write test clears 
memory and stores FF in a specified 
starting address. The test writes 00 
hexadecimal to all other locations and 
verifies each write. The address of 
FF's location is verified when found. 
Next, the byte with FF is cleared and 
moved to the next memory location. 
The writing and verification of all 
locations in this manner are repeated 
until the last memory location is 
reached. 

The latter two memory tests are ex- 
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MEMOREX | UPPER LOWER cellent for the location of memory- 


Diskettes HEXADECIMAL NYGBLE NYBBLE overlap problems, but are extremely 
ADDRESS BITS 4-7 BITS 0-5 time-consuming when running a test 
; " on previously operational memory, 
— The main limitation of all these tests 
Top-quality | жә % is their failure to indicate with a high 
EMOTE —P degree of certainty which memory 
Diskettes 
from Tech* Data, your complete component has a hard error. 
word and data processing supply 
center, Dealer inquiries invited. Barber-Pole Memory Test 
3FF 4 
Sos Sed ке | The use of a memory test program 
that "barber poles" (rotates by shift- 
1-800-237-8931. : bi field of 
In Florida, call Figure 1: Memory organization of type- ing) a binary 1 or 0 across a field o 
813-577-2794. 2114 static-memory components. These  Oppositely valued bits in each byte 
| are organized by nybbles in 8-bit words, provides for the identification of a 
Tech*Data Corporation for a total of 4K bytes. defective memory component failing 
325! Tech Drive North 
St, Petersburg. FL 33702 repeatedly as a hard error. Soft errors 


are not specially flagged, but because 
of the structure of the error printout, 
we can surmise that a particular bit 


Circle 452 on Inquiry card. 


Е с. Hexadecimal error was a soft error. In addition, if 
REDALERT! BATTLE STATIONS! AM THE — — the number of elements of the barber 
Ts 0001 000: pole is appropriately chosen, mem- 
0010 0010 ory-decoding problems can be 
0100 0100 

1000 1000 prod Ж , 
1110 1110 First, let us consider the test of 
1101 1101 type-2114 static 1024 by 4-bit memo- 
1011 1011 ries. Іп а memory configuration using 


0111 0111 21145, опе 2114 is the lower nybble of 


the memory block, and the other is 
Table 1a: Barber-pole pattern to test | the upper nybble (see figure 1). A pat- 
memories organized іп 8-bit words by | term that exercises each bit in each 
nybbles, such as type-2114 devices, ав | chip and provides information about 
noix figure 1, Nine elements are in | (ye specific memory chip in error is 
i shown in table 1a. The pattern rotates 
a binary 1 across a field of four Os, 
then rotates a 0 across a field of four 
15. 
This is the same approach used for 


Te [ante СРЕ" OLA 

AND PROTECT THE EARTH Ра? t 
ANAC ALEHS 1+ АТ, ASTERCICE, i. 
MAP МАРАН SLES А 
мант AA мб ГИЕ YEH | ASE 


Tare (OU PLAET PERHAPS Packed ЕЦЕ 
Sond E39 85 за HEW VIEION 
Dept. 41-3 


Сігсів 342 on inquiry card. Hexadecimal the type-4116 dynamic 16K by 1-bit 
== 0000 (00) memories, except that rotation of а I 
0001 (01) ог 0 through а field of eight Os or 
man ‘aa eight 1s, respectively, is used (see 
1000 (08) table 1b). The patterns differ because 
0000 (10) of the different organization of 
es (20) storage in the two memory systems. 
0000 With this approach, we can deter- 
1110 mine which memory chip is defective. 
Mes Consider the following example. 
1011 
۾‎ boe پاات‎ мәй мі | 0111 We shall assume that the memory be- 
———<——_— 7 1111 ing tested is a group of eight 4116 
tt 16K-bit dynamic memories with a 
1111 storage layout as shown in Figure 2, 


containing an error at address 0000 
hexadecimal, The error at 0000 was 
chosen only to provide the sequence 
of error messages to be discussed 
later. The substitution of any other 
address for address 0000 provides the 


Го й өте. Santi an а 500 cech er LOGICSP dee сер) ad Table 1b: Barber-pole pattern to test 
(саға Vl. — y : 

memories organized in 8-bit words by 
bits, such as type-4116 devices, as 
shown in figure 2, Seventeen elements 


are in the table. 
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THE FORTH SOURCE™ 


NEW FORTH PRODUCTS 


О Personal FORTH for the ІВМ-РС by FORTH Inc. 
Multilasking, full screan editor, floating point support, DOS 
Ме handler, color monitor support, turnkey compiler. $300 


O MULT-FTASKING FORTH CP/M, Norihstar & Micropolis. 

A-FORTH by Shaw Labs, Ltd. can operate your micro fike 

а maintrame. Print, sort, and inter-actively input, all at the 

sarne time $395 
Û FORTH TUTORIAL by Laxen & Harris. Two B" CP/M disks 

wiih documentation and а copy of "Starting FORTH” by 

Brodie. The easy way to learn FORTH $95 


[1 “And so FORTH" by Huang. An indepth how-to book 
about FORTH with а 280 impiementation Follows the tig- 


FOATH model, $25 
П МІС FORTH by HES. A cartridge for the УІС 20 560 
СІ GraFORTH dy insoll. А sland alone graphics disk for 

APPLE Ii 575 


MORE FORTH DISKS 


FORTH wilh editor, assembler, and manual. «Source provided 
Specify computer! 


CI APPLE ІМІ + 
by MicroMotion 5100 = "ES d Nautilus - 
C) APPLE Ii by Kuntze». $90 Systems« $90 
О ATAA by PNS $90 6800 by Talbot 
Û СРМ“ Microsystems $100 
by MicroMotion 5100 6809 by Talbot 
C CROMEMCO by inner Microsystems $100 
ACCESS $100 280 by Laboratory 
ГІ НР-85 by Langes $30 Micros ysiems 
IBM-PC* by Laboratory 8086/88 by Laboralory 
Microsystems $100 Microsysiems $100 


Enhanced FORTH with F-Floatng Point, G-Graphies T-Tulonal 
S-Stand Alone, M-Math Chip Support. X-Ofher Extras. 79-FORTH-79 
Ѕресіу computer! 


L APPLE tiM *by MicroMoton, ТА5-80/ or Il! by Miller 


Ғ 5,879 %140 Microcomputer Services 

T CPIM by MictoMotion, F. 4, & 79 $130 
F&79 $140 8809 by Talbot Micro- 

[ij HB89/Z88 by Haydon, systems. T$ X 5250 
785 5250 280 by Laboratory Micro- 


systems.F &M Each $100 
8086/88 by Laboratory 
Microsystems, 
F&M 


L H89/Z89 by Haydon, T 5175 


C PETbyFSS F&X 8150 
d Each $100 


CROSS COMPILERS Allow extending. modilying ard comping for 
speed and memory savings, сал also produce ROMable code *Requires 
FORTH disk 


CPIM $300 IBMe $300 
J HB9/Z89 $300 8086» $300 
TRS-80! $300 280* $300 
-1 Northstar” $300 Apple і 5300 


— ig FORTH Programming Alds ior decompiling салт 
and transialing Specify computer $150 


fig FORTH Mode! and Source, with printed. insiallaien Manual ала 


MYP-FORTH - A Public Domain Product 

MVP-FORTH contains a kernal lor tansportablity, tha FORTH-78 
Standard Required Word Sel, the vocabulary for the insiruclion book, 
ST алта FORTH, by Brodie, editor, assembler, many useful routines, 
and utilifigs. 


MVP-FORTH PRODUCTS for CP/M® IBM-PC® and Apple® 


O MVP-FORTH Programmer's Kit including disk with 
documentation, ALL ABOUT FORTH, and STARTING 


FORTH. Assembly source listing versions. $100 
ГІ MVP-FORTH Disk with documentation. Assembly source 

listing version. $75 
Û MVP-FORTH Cross Compiler with MVP-FORTH source іп 

FORTH. $300 
|. MVP-FORTH Programming Alds for decompiling, 

cailfinding, and translaling. Specify computer. $150 
ГІ MVP-FORTH Assembly Source Printed listing $20 

1 ALL ABOUT FORTH by Haydon MVP-FORTH 
reference, $20 


ж * t MVP-FORTH operates under a varlely of CPU's, computers, 


and operating systems. Spacify your computer and operaling 
ѕузіет * * * 


FORTH MANUALS, GUIDES & DOCUMENTS 


FORTH Encyclopedia by О TRS-80 User's Manual, 
Derick & Baker A complete MMSFORTH $18 
programmer's manual to fig- ГІ Starting FORTH by Brodis. 
ا الاو‎ eal Besi insiructiona! manual 
ond Ed. $25 avaiable. {90/1 cover) $16 


1980 FORML Proc. — $25 — orang "ems ee 
1 1901 FORML Proc. L] МЕТАҒОВТН by Cassady 
2 Val $40 Cross compiler with 8080 
1982 FORML Proc. $25 code $30 
1981 Rochesier FORTH Û Systems Guide to Ilg- 
Proc. $25 FORTH 
1982 Rochester FORTH D Caltech FORTH Manual$i2 
Proc. 525 - Invitation to FORTH $20 
Using FORTH 525 Г PDP-11 FORTH User's 
A FORTH Primer $25 5 Manual $20 
CPIM Usar's Manual, 
morgane = له‎ = $20 FORTH-7@ Standard 515 
E sere — i2 [3 FORTH-T9 Standard 
i Conversion $10 
APPLE User's Manual Tiny Pascal in 
MicroMotion $20 fig-FORTH $10 
Installation Manual tor fig-FORTH, contains FORTH 
model, glossary memory map and instructions $15 


Source Listings of fig-FORTH, lor specific CPU's and computers. The 


installation Manual is required (ог implementation. Each $15 
1802 6502 6800 7 AlphaMicro 
8080 8086/88 9900 APPLE | 
PACE 6809 L NOVA РОР-11Л51-11 
68000 Eclipse 


Ordering information: Check Мопеу Стае: (payable lo MOUNTAIN VIEW PRESS, 
INC) VISA MasterCard of COD's accepted No baling or ипраю; PO's Calitornia 
ras.dents 202 sales las Bhippng cosis in US mcluded in ресе Foreign orders, pay 
м US funds on US баль include for handing and smppng by An $5 for each item 
unger $25 $10 ior each нот өжіуеп $25 and $99 and $20 lor each пет over 
$ fio. Minimum ode 510 Ай pices and producis subject Io change or withdrawal 


үт T —n “ре Single system and/or Бтдіе use license agreement required on 
8086/88, 8 Н88/289 5% Each $65 DEALER & AUTHOR INQUIRIES INVITED 
MOUNTAIN VIEW PRESS, INC. 
PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961-4103 
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same error messages, but in a dif- 
ferent sequence. 


If the bit at address 0000 in IC3 (іп 
figure 2) is stuck at 1, an error 
message can provide us with the in- 
formation shown in listing la. By 
looking at the bit patterns in the 
"found value" column of listing 1a, 
we can tell that bit 2, the third from 
the right in the binary representation, 
is always high. If the bit at address 
0000 in IC3 in figure 2 is stuck at 0, 
the error message provides the infor- 
mation shown in listing 1b. The bit 
pattern of the found value indicates 
that bit 2 is always low. With the 
knowledge of the address mapping of 
the memory components and the 
found-bit pattern, we can determine 
exactly which integrated circuit is 
bad. 

Soft memory errors should not give 
all the error messages in listings 1a 
and 1b. We would normally expect 
only one of the nine error messages of 
listing 1. Memory-decoding errors of 
the type where two different memory 
addresses access the same byte or 
bytes are signified by the odd number 


HEXADECIMAL 


ADDRESS SIT 7 BIT 6 BIT 5 


BIT 4 


Ü 
SFFF | 


БІТ 2 BIT 4 BIT O 


| 


BIT 3 


Figure 2: Memory organization of type-4116 dynamic-memory components. These are 
organized by bits in 8-bit words, far a total of 16K bytes. 


of elements (9 or 17), but the exact 
results of the error-message display 
are uncertain since | was unable to 
test this feature specifically. 


Memory-Diagnostic Program 

The barber-pole test program, 
shown in listing 2 оп pages 422 
through 442, is written in assembly 
language for the [ntel 8080 and 8085 
microprocessors. It begins with an in- 
itialization section to set the stack 
pointer and zero the error flag. The 
starting address of the memory test in 
hexadecimal radix is requested from 
the user, accepted by the subroutine 


СЕТНХ, and stored. Next, the ending 
address of the memory segment ta be 
tested is requested in the same man- 
ner. A test is made to ensure that the 
starting address is less than or equal 
to the ending address, If not, an error 
message is sent to the console, and the 
program asks for the starting and 
ending addresses again. When valid 
addresses have been entered, the 
number of bytes to be tested is сот- 
puted and stored. 

Upon completion of the above, the 
pattern length (stored in PATLN) and 
number of cycles (NCYCL) are ini- 
tialized, and the memory address of 


Text continued on puye 444 


Listing la: Error messages produced by the barber-pole memory-test program when the error being detected is a single bit stuck at the 
value of 1 in one of the components, IC3 (see figure 2). 


MEMORY ERROR AT 
MEMORY ERROR AT 
MEMORY ERROR AT 
MEMORY ERROR AT 
MEMORY ERROR AT 
MEMORY ERROR AT 
MEMORY ERROR AT 
MEMORY ERROR AT 
MEMORY ERROR AT 


MEMORY  ERRCR AT 
MEMORY ERROR AT 
MEMORY ERROR AT 
MEMORY ERROR AT 
MEMORY ERROR AT 
MEMORY ERROR AT 
MEMORY ERROR AT 
MEMORY ERROR AT 
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Listing 1b: Error messages produced when the error is a bit stuck at 0 in [C3. 


Message 
HEX, EXPECTED 00, FOUND 
HEX, EXPECTED 01, FOUND 
HEX, EXPECTED 02, FOUND 
HEX, EXPECTED 08, FOUND 
HEX, EXPECTED 10, FOUND 
HEX, EXPECTED 20, FOUND 
HEX, EXPECTED 40, FOUND 
HEX, EXPECTED 80, FOUND 
HEX, EXPECTED FD, FOUND 

Message 
HEX, EXPECTED 04, FOUND 
HEX, EXPECTED FE, FOUND 
HEX, EXPECTED FD, FOUND 
HEX, EXPECTED Е7, FOUND 
HEX, EXPECTED EF, FOUND 
HEX, EXPECTED DF, FOUND 
HEX, EXPECTED BF, FOUND 
HEX, EXPECTED ТЕ, FOUND 


Binary 
Representation 
of Found Value 


04 0000 (100 
05 0000 0101 
06 0000 0110 
OC 0000 1100 
14 0001 0100 
24 0010 0100 
44 0100 0100 
B4 1000 0100 
FF 1111 1111 
Binary 
Representation 


of Found Value 


00 0000 DOOO 
FA 1111 1010 
F9 1111 1001 
ЕЗ 1111 0011 
EB 1110 1011 
DB 1104 1011 
ВВ 1011 1011 
7В 0111 1011 


ЕЦ GETCHA! 


If Esprit 11" didn't, the Esprit III" will. 


> Hazeltine's Esprit |l" gave you 

| bettercost/performance than any 
other budget terminal, Better than 
TVI-910, Better than Viewpoint. 
Batter than ADM-3A. It got а 
lot of you. 

Now we're going to get the 
rest of you. 

The new Hazeltine Esprit ІІІ” 
emulates ТУІ-950. The same 
features. The same keyboard 
layout. The same command set. 
Even the same user-PROM 
capability. The only difference is 
price. Esprit Ill costs $300 less. 


 тапататаааташнашвна тш 


«АЛ. 


Hazeltine 


In fact, it costs $100 less than 
TeleVideo's far less capable 
TVF925. 

So, now there isn'ta terminal left 
with more performance for the 
money than a Hazeltine Esprit. 
Which із why you ought toget one. 
Or more. 

Got it? 


Hazeltine Corporation 
Computer Terminal Equipment 
Commack, NY 11725 

(516) 462-5598 

or call toll free: 800-645-4508 


The new terminal technology. 


ADM ТМ 


Esprit View Esprit TVI 


TVi 
Esprit 3A* 910* | point П 925* 950* 


Detached keyboard 


Yes 
Function keys 


Line graphics 


“ve [me [me | vm [| vee re 


КЕЛЕ 


Price (in quantity of one} $595 $595 $699 $645 $645 $895 $995 $1195 


"Trademarks respactivaly of Lear Siegler, Inc, Telsvideo Systems, Inc. and Applied Digital Data Systems, inc 


See us at Comdex. Booth 2118. 
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Listing 2: The barber-pole memory-test program coded in assembly language for the Intel 8080 and 8085 microprocessors. {Portions 
of the code are copyright 1977 by the Intel Corporation, provided here through the courtesy of that company.) 


a 
азФтФФЯбіЯгеетезагеоеегеотіғеефетавфтие«ефясгее «жалаа *o 5B k 8 ста аад àknhabhbéab??ds55sua à à $488 5&6 bbenuditrhbttbstéótshsntnhBtüknanBeansnhttosBtoonusta *edtbew 
d 


TITLE ‘MEMORY TEST PROGRAM USING A BARBER POLE 12/14/80 MOD 1.0' 


: EQUATETABLE 

CHIN EQU CECH : CONSOLE INPUT PORT 8251 

CHOUT EQU OECH : CONSOLE OUTPUT PORT 8251 

CONST EQU OEDH ; CONSOLE STATUS INPUT PORT 8251 

CR EQU ODH ; ASCII CARRIAGE RETURN CHARACTER 

ESC EQU 1BH : ASCII ESCAPE CHARACTER 

HCHAR EQU OFH ; MASK FOR REMOVING UPPER NYBBLE 

LF EQU ЈАН ; ASCII LINE FEED CHARACTER 

LNPAT EQU 9 : PATTERN LENGTH 
; 9 FOR МЕ x 4 MEMORY COMPONENTS 
: 12 FOR МЕ x 1 MEMORY COMPONENTS 
: ALSO NEED TO CHANGE PATRN АТ END OF 
; THE PROGRAM 

МЕНО EQU OFH : NON-ZERO VALUE 

PRTYO EQU 7FH ; MASK TO CLEAR PARITY BIT FROM CONSOLE 
; CHAR 

RBR EQU 02H : MASK TO TEST RECEIVER STATUS 

SPLOC EQU 3F00H + STACK POINTER LOCATION 

TRDY EOU 01H : MASK TO TEST TRANSMITTER STATUS 

ORG 3000H 


+ 
кФ-ееаетвозежэғгябтвеізетеевтеоатсеозотееоовяетоетоеезагетячеееезеаевезаегеечсввваазісзетафеһаліязч ей ERE RST HDA HESEPEP OSCR AEP RRA Teena 


; FUNCTION: BEGIN—MAIN ROUTINE 

; INPUTS: NONE 

: OUTPUTS: NONE 

; CALLS: CROUT, ERROR, GETHX,MSGL 

: DESTROYS: A,B,C,D,E,H,L,F/F'S 

· JUMPS: NONE 

: DESCRIPTION: 

: THE PROGRAM DOES A BARBER-POLE TEST ON MEMORY USING THE PATTERN 
: (OOH, 11H,22H,44H,88H ,.OEEH ,.ODDH ,OBBH 77H}. THE ODD NUMBER 

: IS AN ATTEMPT TO FLAG ANY MEMORY OVERLAP. THIS BARBER POLE WILL WORK 
4 FOR NK x 4 MEMORIES. ON NK х | MEMORIES, THE USE OF THE PATTERN 

: (00H,01H,02H,04H, 08H, 10H, 20H, 40H, 80H, OFEH .OFDH.OFBH,OF7H,OEFH, 

! ODFH,OBFH, 7FH ) WILL AID ІМ DETERMINING THE SPECIFIC CHIP IN 

{ ERROR. 


INITIALIZATION SECTION 


BEGIN: 


DI ; DISABLE INTERRUPTS 
LXI SP,SPLOC : LOAD STACK POINTER 
ХНА А ; ZERO <A> 

STA ERFLG ; AND ZERO ERROR FLAG 


4 
» 


‘GET START ADDRESS 


MAIN]: 


LXI H,MESGI ; POINT TO 'ENTER ADDRESS OF MEMORY START 
; IN HEX 

MVI B,MESLI ; LENGTH OF MESSAGE 1 

CALL MSGL ; OUTPUT MESSAGE 


Listing 2 continued on page 422 
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IT’S A WINNER AT MINI/MICRO '82* 


for 


THE LCM100 
TOP TEN PRODUCT AWARD 


‘Significant New Product Introduction” 


i 


| ІСМЧОО 


* Award Winning LCM-100/Computer Conference and Exhibition, Anaheim, СА, Sept. 14-16, 1982. 


The LCM 100 Line 
Carrier Modem drew 
rave reviews from 
the more than 
30,000 attendees at 
Mini/Micro. The use 
of AC electrical wir- 
ing, in place of 
RS232 cabling, was 
an application of line 
carrier technology 
that OEM's, dealers 


and computer- 
oriented people in 
general all found an 
exciting, 

practical and 
inexpensive 
achievement. 


Now, with the LCM, 
computer data can 


be transmitted bet- 


ween computer and 


terminal, or plotter, 
or another computer 
over existing AC 
lines. It offers 

an entire new con- 
cept of 

portability for com- 
munications systems 
in offices, business 
or at home. 


Come and see for yourself. VISIT OUR BOOTH NO. 3636 AT 
COPNMDER., and ask about our show special. 


Or, call 1-800-426-8075 for complete information about our Dealer 
Incentive Program. It’s one of a kind. Just like our award-winning 
LCM 100. 
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COMMUNICATIONS RESEARCH CORPORATION 
1720 130th AVENUE NE. BELLEVUE, WASH 98005 (206) 881-9550 


A SUBSIDIARY OF ENERGY SCIENCES CORPORATION 
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Listing 2 continued: 


;GET END ADDRESS 


MAIN2: 


‘TEST FOR START ADDRESS > END ADDRESS AND COMPUTE 
‘THE NUMBER OF BYTES TO BE TESTED 


MAIN3: 


LAI 


MV] 
CALL 
CALL 
INC 
MOV 
MOV 
SHLD 


XCHG 
LHLD 


JC 
LXI 


MVI 
CALI. 
CALL 
IMP 


INX 
SHLD 


GETHX 
MAINI 
Н.В 
Le 
MEMST 


Н,МЕ5<52 


B,MESL2 
MSGL 


MAIN3 
H,MESG3 


B,MESL3 
MSGL 
CROUT 
MAIN] 


H 
NBYTE 


F- wa 


ъ= 


GET START ADDRESS 
IF CARRY = 0, INVALID DATA 
MOVE START ADDRESS TO <HL> 


; STORE START ADDRESS 


"2 ча: De po". mo 


POINT TO 'ENTER ADDRESS OF MEMORY END 
IN HEX’ 

LENGTH OF MESSAGE 2 

OUTPUT MESSAGE 

GET END ADDRESS 

IF CARRY = 0, INVALID DATA 


+: MOVE END ADDRESS TO «HL» 


; STORE END ADDRESS 


; MOVE END ADDRESS TO « DE» 


ms BE 


“4 


~+ - -y "ew te ae 0 Ld 


MOVE START ADDRESS TO «HL 
TAKE THE 25 COMPLEMENT OF THE 
START ADDRESS 


; ADD END ADDRESS ТО 25 COMPLEMENT OF 
; START ADDRESS 


IF CARRY = 1, THEN START ADDRESS « = END 
ADDRESS. JUMP OVER NEXT SECTION 

POINT TO 'ERROR: MEMORY START ADDRESS 
> MEMORY END ADDRESS’ 

LENGTH OF MESSAGE 3 

OUTPUT MESSAGE 


; OUTPUT CR AND LF 


-ч 


START OVER 


COMPUTE NUMBER OF BYTES TO BE TESTED 


; STORE NUMBER OF BYTES 


БЕТ UP REGISTERS TO ESTABLISH THE BARBER-POLE PATTERN 


МАІМ; 


A,LNPAT 
PATLN 
NCYCL 
B,PATRN 
B 


NBYTE 


MEMST 


:PUT THE BARBER-POLE PATTERN IN R/W MEMORY 


MAINS: 


LDAX 
MOV 
INX 
INX 
DCX 
MOV 
ORA 
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т а 


SET PATTERN LENGTH 


; AND STORE PATTERN LENGTH 
: AND STORE IN NUMBER OF CYCLES 


^" 


-- 


=+ 


LOAD <BC> WITH TOP OF PATTERN TABLE 
AND SAVE ON STACK 


MOVE NUMBER OF BYTES TO <HL> 


: THEN TO «DE» 
; LOAD « HL» WITH START ADDRESS 


; MOVE PATTERN ELEMENT TO <A> 


; AND STORE IN MEMORY 


тол 


POINT TO NEXT PATTERN ELEMENT 


: INCREMENT MEMORY POINTER 


-- 


= =: 


DECREMENT NUMBER ОЕ BYTES 
TEST FOR NUMBER OF BYTES = 0 


Listing 2 continued on page 426 


AMA 


8080, Z80 
and 6809 


Gives your application a head start 


AMA can save you lime and money, 
You can capitalize on our years ol 
multlasking ехрепепсе. Stan your 
application using a software executive 
proven wilh three years of fault-free 
operation, 

Professional software designers 
use AMX as the staring point for Iherr 
product and system designs. AMX 
shields them from the difficulties ol 
managing the micro, freeing them lo 
concentrate on their application. 


SIMPLE OPERATION 


Complex cantrol programs are 
divided into a number of separate, 
more manageable programs, called 
tasks, each designed to do one job. 
Tasks are wntlenandtested separately 
and then combined to form a reliable, 
fimshed system. 

AMX supervises the orderly execu- 
tion of Inese lasks, assuring (hat the 
most important jobs always gel done 
first. Tasks appear lo be executing 
simultaneously. It's almosi like having 
a separate CPU for each task! 


HARDWARE INDEPENDENCE 


AMX does nol require a paricular 
hardware configuration, You control 


ak 
IF 


your environment, you pick the VO 
method, You decide the prelerred 
inlerupt service. technique for your 
system. AMX will support your choice. 

AMX islast, cornpacl, and ROMable. 
Even though the AMX nucleus 15 less 
than 1400 bytes in size, it features mul- 
tiple task priorities, intertask message 
passing with prionly queuing, external 
event synchronization, and interval 
timing. 

Бал) 
User Restan 


Procedures 


AIAX 
Tash Scruxiuler 


AMX Service 
| i 4 Procedures 


No. Suspend s Yes 
^. Task? - 


———— | 


ы” f ANLE (rust Г ead 


Ghi aat pin ai d Eh И Н sand 4 op 
ZBL g a (au өтти ob рү orpo 


KADAK Products Ltd. 


Interlace modules are available 1o 
allow AMX to be used with C, PASCAL, 
PL/M, FORTRAN and assembler. 

Access to CP/M disk files in real 
lime is possible using the AMX I/O 
Supervisor. 


COMPLETE DOCUMENTATION 


AMX can be judged by the quality of 
our documentation, 

We deliver AMX source on disketle 
lo permit AMX to be moved to the sofl- 
ware developmenl syslem of your 
choice. Our liberal сепсе agreement 
permits binary (object) distribulion 
without royalles. 


HOW TO ORDER 


A specification sheet and price list 
are available, free. Your check or 
money order for $75 will purchase the 
AMX Reference Manual for immediate 
evaluation (specify 8080, 8085, Z80 
or 6809 processor). Add $25 for post- 
age and handling outside USA and 
Canada. The standard AMX Multi- 
lasking Executive package, including 
source code, is $800. 


AMX is the choice of professionals 
the world over. Make it yours, today. 


Ж 
AF 


206-1847 W Broadway Ave., Vancouver, B.C., Canada V6J 1Y5 Phone: (604) 734-2796 Telex: 04-55670 


Circle 258 on Inquiry card. 
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It’s the totality of what we do to make microcompu- 


ters more effective for you that makes us number one. 


Yes. We have the largest number of packages — 
simple and complex. Yes. We have the greatest 
number of formats. Yes. We have the best technical 
support in the business. Yes. All of our products are 
immediately available. 


But let's take a step back. When the microcomputer 
world opened up there was little definition and no 
software. Then came Lifeboat —to meet the need 
for easy-to-use, fully-tested, reliable software 
backed by extensive and available service. 


Lifeboat developed standards for the industry 
which led to improved quality, reduced costs, 
higher levels of technical competence, credibility 
and reduced user risk. 


Today Lifeboat offers personal, professional and 
corporate end-users, as wel] as dealers, distribu- 
tors, authors, OEMs and others, a unique, single- 
source, full-service Software Support System™ 


Everyone looks to us as the source of the most 
comprehensive, full y-tested line of software. 
Word processing, financial planning, accounting, 
graphics, data base management, languages and 
morc. We have it all — for nearly every microcom- 
puter available, including the IBM PC. 


Our customer service department provides facilities 
for mail, telephone, TWX, telex and personal sales. 
We have a network of offices in the U.S., England, 
France, Japan, Switzerland and West Germany. 


But that isn't 
what makes us 
number on 


We provide a Software Desk Reference" which 
contains up-to-date information about state-of-the- 
art software books, periodicals and accessories. 


We offer subscriptions to Lifelines" The Software 
Magazine."A monthly publication covering new 
products, tips for microcomputer users, product 
comparisons and other features to guide the reader 
before and after a purchase. 


As the largest publisher of software, we also print 
a guide setting standards for software authors. 


lt takes a lot to become big but it takes even more 
to become —and remain — number one. 


That's our commitment. 


Lifebout Associates, 165) Third Avenue, New York, New York 10028. 
TWX: 710-581-2524 (LBHSOFT МҮК). TELEX: 630691 (LRSOFT МҮК) 


C1 Please send me a free Lifeboat Software Desk Reference filled with 
- descriptions of over 200 programs designed for use in professional, 
[| business. programming and personal environments. 
E Û Please send further information on Lifelines and Author's Guide. 


Ё Мате Title 
Bus. Phone 


City State Zip 


| 1 Lifeboat Associates | 
Е World's No. 1 source of micro software | 


L jf EP Ff Ff FF Ff Ff Ff Ff Ff Ff i i fF ШЕН 
Lifelines. The Software Magazine! Lifelines Pub. Co. 
Suftwure Support System, Sofiware Desk Reference?" Li(ehoat Assoc, 
Copyright © 1982, by Lifeboat Associates. 


NEW 16-Bit Software Avaliable for the IBM PC, plus... 


System Tools: Languages: Data Management Financial Accounting Professional And 
Emulaor/86 Latice C Compier Systems: Packages Office Alds 
EMBE PUM TIM Nl Genera) Ledger Dental Mngmnt Sys (8000 & 3000) 
UTag Word Processing Malling List Systems Numerical Problem- Lagal Тепе Аср. 
PANEL 46 Systems And Aids Posimasiar Solving Tools Medcal : Senes 
Telecommunications: Word star Mai PC put 
аа Різлёб Disk Operating Systems: 
ASCOM MicroSpel SomacCalc 
DEM license. 
System Tools: CIS COBOL (Standard) Wand Numerical Problem- The С Programming Language 
BUG аға ива COBOL-5O Maine Solving Tools: Crash Course n 
FORTRAN-Bü Micro Analys Micracompulting 
Оба ОЗ KBASIC SMARTKEY ipi Devil's DP Dictionary 
DISTEL JRT Pascal Әреніс ШЕНІ Discover FORTH 
EDIT mULISP/muSTAR TEX muSiMPAnuMATH DON T (Or How To Care For 
EDIT-80 Nevada COBOL Textwriter ІК PLANBO Your ) 
FILETRAN Pascal Wordindea SigmaCalc 6060780 Assembly Language 
IBMICPM Разсв/МТ WordStar Statpak Techniques For Improved 
MAC Pascai/M + WordStar French TAMMAKER I) Programming 
MACRO-80 ry WordStar Custariaborr Notes re pena 
MINCE ` i хес 
PANEL B Professional And General Lediger-CBASIC 
Mis STIFF UPPER LISP ^ mi Office Alds: Introduction о Pascal Ө 
PLINK Арагітелі Magmot (Cornwall) aines Tha Sofware Magazine 
PLINK it Тетіп FORTH CONDOR alae Сс Pascal User Manual and Repari 
PMATE Tey c P Dental Mngmni (Ылан) The Pascal Handbook 
RAID Taw-C TWO Formula Сагин! Mngmnt-Famly (Urwair) The Pascal Primer 
Rectum UCSD Pascal tag GrarTalk Payta wah Cosi Accounting 
SD Whaesimins’ C Camper insurance Agency Mnomnm 
TRS G0 Modal H Cuat Desk — 23 Legal Time Accing (Univair) Structured Microprocessor 
Unlock Medical Mngmnt (Uriwa) Prograrmmmg 
Word Muxtar келе e and MicinSEED Medical Mogmni-Fars (отму А User Guide To The UNIX System 
XASM' 05,09, 18, 48, 51.65, 68,75. App ne Tools: ими PAS 3 Medical Using СР/М--А Sell Tesching 
ға, 400. 28 BASIC Ошу Disk PAS 3 Dental Gus 
DataStar General Purpose Professional Tene Acting (РТА) 
гот FABS Applications: Property Mngmni Pkg бл, 5o») Hardware and 
280 Developmen! Package FABS it CAS Property Management (PTrae) Accessories 
280) гони 2 lor cs COBOL CBS Label Option Pak ма Pro 
ama. |А emasie хайа Drive Head Clean 
Telecommunications: NAGI oe и ты fine Ok "-— 
ASCOM Шын OBOL Lifeboat After Hours Floppy Saver 
BSTAM Programmer's Apprenhce a Smatmodem 
BSTMS PSORT "e ка Aer i» in Gackgamemnon/Gomoku Уап Clean Cleaning Kit 
c s ge Educational Tools о 
MicroLini 80 STRING/80 uc na Disk rati 
MailMerge for WordSta peraung 
RBTE-80 STRING BIT ` ا ااا ا‎ Torricel Author Systems 
uperSon Postmaster Torrici Studie BRIDOS 
ULTRASORT ti 
Languages: VISAM CPIM 80 
ALGOL 40 Financial Accounting Books and Periodicals Sar 
APL/VBO Word Processin Packages: APL—An inisractwe Approach an 
BASIC Compun Systema and Aids: BOSS Franca! Accounting Аосошмя Payable and Accounts 
BASICO Benchmark Financial Pkga (PTree) Recavabie-CBASIC 
BO Software С Compe ыы ы бес) —À رت د ب ل ا‎ Hard Disk Integration 
ебек al Ledger Acctnq r ry 
CBASIC-2 MagicPrnt — The СРАМ Handbook (wih ME) Modules 


The ksi сі avaiable lormats ıs sublet) CSSN Backup... ашарға di: (deena ttn bd Ti COM 451 1 Сам. СРІМ v. t4 .-. oDI NEC PC-BO001 .. тае a~“ m——Àá— HY nd 
to change wfhout notice ll you da not Datapoint 1550/2150 DOSS. AA ICOM 4511 Сап, CPM Y.Z a 02 Мк Logic Analyzer Modal 764, К, ТасМаг „шл E T 
see yout Compule listed orareunest!- Catapowt 1550/2150 00/05 AB ^^ ^ Ain lalla Ad NNC-80/BOW. „+ O_o ва В 
шт, ся) to conim the format code Datavue DU 80-222 , ‚МТ IMSAIVDP-44 . ess. AS North Sar SD.. ей TEB", ........ va AY 
for апу paficular aquiprnant. ОЕСУТ18Х....................50 IMSAIVDP BO, |... Al North Ser DO.. sess PÊ Tolevideo BOVDS o...n- E- 
АВ Dck wa us EE Delta Systems . — БУ Indualrat Microsystems 5000. RA NonhSlarOD sursa smem «F3 ТІР. aa 
ADDS MANGON aem AT Сход Mentem] -AD  Indusinal Mictosystems 8000.. ...A1 Northern Telecom 503 ..............M Toshiba T200... “Ж 
AES Super Plus IV ККЕ, рон A "rim AD тініРО5 TET , ME Nya Micropale Madii — .—4Q8 Toshiba T250 — a AM 
ALSPAB" un — intet MOS SO roi AT OhoSoentilic C3. „АЗ Triumph Adie: А 29V 
Alart QO, зен AE UTC Mito 210A L ila hisi Development S NE OKIF-800 + MSA CPAM-BO , „Р TAS Modet + Omron SY" НМ 
— en eni Durango Ё — RL inter Systems ithaca | Al Окиғ-200 + OKVLB CPIM 80... SA TRS Model 1 + FEC Freedom ......RN 
Appa СРІМ.БО 13 SARIN ,......... Dynabyte ОВВ/2................. EE 7 Insertec Superben DOSO.5-2 x... Oshorne-1, " AA TRS-A0 Мосе! + Shuffleboard А1 
Arye CPAM-80 16 ЧИШ. |. Dynabyte DBEA ..,.... ese uen» LI me t һмегес Superbram 3x rel RK Ошоға Atache — —— = т МС TRS-80 Model ! my зача А1 
LAM e eu Endy Sorcerer + тос Supecxsi QD ..... u -RS Pertec PCC 2000 . A  VeclorMZ onn m инан О 
AYL Елее! «AB LBCPIM-BOS5W" | a. Q2 ISCintecolor B063/83600/B963 ., ... А1 РЕТ/ІСЕМ + SSE Bx + 8050 .. . C2 Vector Sysium 2800 ... — А? 
AYL Eagle |i, -ST Endy Sorcerer + Lamar EZ-1 Lu eee n mE PETICBM NES oe ^ Vector Syatnm ВИР _— O2 
BASF System 7100 „АО . Exwdy CP/M E0546" paneon АМ Шет пй -ң-АйЙ 000 - C4 Vista YBOSHA* SD... ARB 
Blackhawk Micropote Mod... Q2 Edy Sorcerer + Laxton VT {309 0500 "TEE. Prikos P2000... о МА Viela ¥2005 OD .... а „РВ 
ВМСІР-800. iw Көзе be t „SA еи ke езін» „А1 тт. abana 104282 "a Philips MICOM 2001 В". wei „83 Wangwnter ,.. ai jess a „SE 
Cada —-А1 ЕХО... Horna adit Lene Lexor — Philips MICOM 2001Е,...------В4 WORDPLEX. ii- 000200... . 82 
Самота Computer Sys B” m En 610/620. OERE Меса Delay! Si mtr Philips МІСОМ3003...............М1 KEROK GAD, 5'4*,......................98 
COS Varsak G1 Рун... — O oc s Lu emm Processor T gae XEROX 620, ВБ08: А 
Gok Vacated. 1 с... tas „Q2 Godbout. —— E1 MICOM ZODIE - ta өрені ». B4 есі qp “6 ши АЇ ZEDA 580 .. SH 
Columba Data Products В” (#4 «144 MT нев» HB + H4?7.. 14 bey ФРАН < Al МІСОМ 3003 оммонменнивнин енген M1 Quay 500, Tey! yv Ө „AQ Žendh Z88 + Magnolia СР/М-ВО Р? 
Columbas Data Products 514“ _ 54 Heath НЭЭ + Magnolia CPIM 20 P? Магтан РЧ ғ Quay 520 a — a “АР ood cio tem -— „Р? 
Commadora СВМІРЕТ + SSE Hnath H89 + اماتا ی‎ «Ғ? MigroMega 85 ............... Quay S06... "m 2.41  Zendh ODS ........... T 
fn + GF HHA Inn. à „82 Мегорой Mod 1 T RAIR DO. -—-- .._.. _..RE ZenāhDOVDS. . T" 
Commodo CBM/PET Heufkan MLZ, S5 ың La BN Mod Il... ises nad? RAIRSO ................ ...Re Hon MC 22-20/25/50 .. ча и 
wiMudison Z-HAM + 8050, .,,.C4 НецитколМІ2,05.............50 МІТ 3200-3202... ... oP) Reseach Names 5 а“ u RA 
COMPAL-BÜ «. umen i Heunshics HCC Spectrum ..A1 Monroe OC 8820, 00/55 . Reseach Machines В” . At Plagnmnamesandcompuler names 
Compucorp655,... .....,. .07 HewlatPaekard-87........... SB. Morrow —— DAND 70005*............ RO загон 
Compucorp Оё Hewlett-Packard 125,594” uaa SB Мойек i i Sanyo MBC 1000. ....... ...Sy Marke of lha author or manufacturing 
Сатри Оре М.С. НО .. Uc Неман: Packard 125, 8%, . „А? MSDS". онно «НО: Sanyo МЕС 2000 458 Р 
ConvolOaa 110, =. — .A' |ВЕХ?106... ,RQ MULTI-TÉCH-I — M Sanyo МВС 3000... -AT AM Liabost 
CPT 8000 474 quem i „А1 IBM Porsonal ‘Computer ;. BOGAN why BoP hd Gi MULTI- TECH. li .. brat фа a сыек аваа tte пра HERAR ааа алаға атары (edad e › 54 E1 quiras SB-80 or athar CP/M-80 com 
CromemcoSystem3. ne AT ICLPersonsiComputer ..........НЕ Nascom(Germini dnives).. ave... eec oem ewe Mi Palble dish ng system) 
Cromemen S. sem 2 DD/SS ін M COM 2411 ow Fiap —, - R3 Nascom wah Lucas Dr i" 50 Kya” Т УТТЕ ЕЕЕ R3 М 
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Media & Formats for 8-AND 16-Bit Microcomputers 


Listing 2 continued: 


12 MAING 
LDA PATLN 
DCR A 

STA PATLN 
JNZ MAINS 
POP B 

PUSH B 

MVI A,LNPAT 
STA PATLN 
IMP MAINS 


{БЕТ UP REGISTERS TO TEST THE BARBER-POLE PATTERN 


1 
MAING: 


POP B 

PUSH B 

MVI A,LNPAT 
STA PATLN 
LHLD NBYTE 
XCHG 

LHLD MEMST 


‘TEST THE BARBER-POLE PATTERN 


MAINZ: 


wa =e =» Ba me ss we ae ч+ч= cH 


=> uy = 


se Фе ws mm 


tr “ты Чы “єр өн =т= ч 


<i ae IAE I 


:SHIFT THE BARBER-POLE PATTERN BY ONE AND TEST FOR 


:LAST SHIFT 


MAINS: 


; TEST COMPLETED OUTPUT MESSAGE 


Li 


LDAX B 

CMP M 

CNZ ERROR 
INX B 

INX H 

DCX D 

MOV A,E 
ORA D 

12 MAINS 
LDA PATLN 
DCR A 

STA PATLN 
INZ MAIN? 
POP B 
PUSH B 

МУ! A,LNPAT 
STA PATLN 
IMP MAIN? 


LDA 
DCR 
STA 
INZ 


LDA 
ORA 
JNZ 


LXI 
MY! 
CALL 
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b E] tb wy œu -"- ++ 


ns es -нң pa ~} wa up 


"- Se ар жа тұ чт 


IF ZERO, JUMP TO NEXT SECTION 

LOAD <A> WITH PATTERN LENGTH 

AND DECREMENT 

STORE DECREMENTED PATTERN LENGTH 

IF PATTERN LENGTH <> 0, THEN LOOP 
RESTORE PATTERN STARTING POINT TO «3C» 
AND PUT BACK ON STACK 

SET PATTERN LENGTH 

AND STORE 

LOOP 


RESTORE PATTERN STARTING POINT TO « BC» 
AND PUT BACK ON STACK 

SET PATTERN LENGTH 

AND STORE 

MOVE NUMBER OF BYTES TO «HL» 

THEN TO «DE» 

LOAD «HL» WITH START ADDRESS 


MOVE PATTERN ELEMENT TO <A> 
AND COMPARE TO MEMORY CONTENTS 
IF NOT THE SAME , THEN ERROR 

POINT TO NEXT PATTERN ELEMENT 
INCREMENT MEMORY POINTER 
DECREMENT NUMBER OF BYTES 

TEST FOR NUMBER OF BYTES = 0 


IF ZERO, JUMP TO NEXT SECTION 

LOAD «A» WITH PATTERN LENGTH 

AND DECREMENT 

STORE DECREMENTED PATTERN LENGTH 

IF PATTERN LENGTH <> 0, THEN LOOP 
RESTORE PATTERN STARTING POINT TO < 8C» 
AND PUT BACK ON STACK 

SET PATTERN LENGTH 

AND STORE 

LOOP 


RESTORE PATTERN STARTING POINT TO « BC» 
SHIFT BARBER-POLE PATTERN BY ONE 

AND PUT BACK ON STACK 

SET PATTERN LENGTH 

AND STORE PATTERN LENGTH 

LOAD <A> WITH NUMBER OF CYCLES 

AND DECREMENT 

STORE DECREMENTED NUMBER OF CYCLES 
LOOP FOR THE NEXT BARBER-POLE PATTERN 


LOAD <A> WITH ERROR FLAG 
ESTABLISH FLAGS 

[Е NOT ZERO, ERROR CONDITION. JUMP TO 
NEXT SECTION 

POINT TO ‘SUCCESSFUL TEST 

LENGTH OF MESSAGE 7 

OUTPUT MESSAGE 


Listing 2 continued on page 428 


Circle 302 on Inquiry card, e» 


Micromint will put both a computer . 
development system and an OEM dedicated 
controller in the palm of your hand 


for as little as $127. 


The 28 Basic Computer/Coniroller 
represents a milestone in microcompu- 
ler price-performance. The entire 
computer is 4" by 4%” and includes a 
tiny BASIC interpreter, 4K bytes of pro- 
gram memory, one RS-232 serial port 
and two para m plus a variety of 
other features. The ZB microcomputer 
board is completely self-contained and 
optimized for use as a dedicated con- 
troller, Can be battery operated. Comes 
with over 200 pages of documentation, 


18 BASIC COMPUTER/CONTROLLER 


rocomputer 
• On board tiny BASIC interpreter 
• 2 parallel ports plus serial 1/0 port. 
e Just connect а CRT terminal and 


wrile p is ap in BASIC 
« 4K р es of . EPROM pin com- 
pati 


+ Baud rates 110-9600 BPS 

* Data and address buses available for 
124K memory and 1/0 expansion 

* Consumes only 1.5 watts at +5, +12 
& —12v. 

BCCO1 Z8 Basic Computer 
Assembied & Tesied .. 5199.00 

os 28 Basic Computer 

Й 


“ыу. "ui xm 


COMING SOON 
A/D Converter 8 Channel 8 Bit 
AC 170 Board 

” 4 Channel ! 15Vac inputs 

• 4 Channel 115Vac outputs 
20 MA ADAPTER 


s featured іп Ciarcia's Circuit Cellar, “=. 
Byte Magazine, July, August, 1981. 


' 
p 
! 
t 
d 
M 
, 


ь 


ZB MEMORY. 1/0 EXPANSION 8 
CASSETTE INTERFACE 


Al ГІ "TI 

The 28 Memory, |Ю Expansion & 
Cassette Interface Board (28 Expan- 
sion Board for short) allows you to add 
up to 8K of additional memory plus 
three 8-bit parallel poris to your 28 
Basic Computer/Contraller. The mem- 
ory expansion will support any com- 
bination of byte wide RAM memory 
chips or 2716 or 2732 EPROM. The 
cassette interface is 300 baud Kansas 
City Standard (2400Hz/1200Hr). 
BCCO3 Z8 Expansion Board 

wiaK memory .......- $140.00 
80104 Z8 Expansion Board 

w/8K memory .. $170.00 


A y 
Ta. 


4. 
'B е a trademark ol Zilog inc. Мы ЩЩ, _ 


28 EPROM PROGRAMMER 


ыа) | 
аль 


The EPROM Programmer board 
allows you 10 transfer application pro- 
grams in BASIC or Assembly language 
directly from RAM to either 2716 or 
2732 EPROMS. Requires ZB Basic 
Expansion Board for operation. 

NOTE: We recommend the higher cur- 
rent UPSO3 or UPSO4 power supply 
when using the EPROM Programmer. 


BCCO7 28 EPROM Programmer 
Assembled & Tested 
дьа $1 45.00 


18 SERIAL EXPANSION BOARD 


The Serial Expansion Board adds an 
additional RS-232C serial port to the 28 

stem. It runs al 75 to 19,200 baud in 
all standard protocols. The 20 ma. cur- 
rent loop .is opto-isolated for reliability 
and protection. 


BCCO8 28 Serial Board 
Assembled & Tested .,. $180.00 


MOTHER-BDARD 

МН02 Z8 Mother Board 
with 5 connectors (Gold) 
Assembled & Tested .... $81.00 


UNIVERSAL POWER SUPPLY 


+5 @300 ma. +12 & —12V @ 50 та, 
UPSO1 Assembled and 

Tested ......... ..... $ 35,00 
UPSO2 Kit ............. $ 27.00 


+5 @1 amp. +12 & —12V @ 50 та, 
UPSO3 Assembled and 
Teste 


28 CROSS ASSEMBLERS 


| FROM ALLEN ASHLEY 
XAS01 For TRS-80 Mod | 5 75.00 
@XASO2 For TAS-80 Mod Il S 75.00 
XASD3 For CP/M-8" NE $150.00 


, FROM MICRO RESOURCES 
' MROt CP/M-B" Diskelle . $ 75.00 
МН02 APPLE II CP/M 5%5 75.00 


MICROMINT INC. 
561 Willow Avenue 
Cedarhurst, NY 11516 


To Order: 

Call Toil Free 
1-800-645-3479 

For Information Call: 
1-516-374-6793 


"In quantities of 100 


ғ 


Listing 2 continued: 


CALL CROUT ; OUTPUT CR AND LF 
RST ] ; RETURN TO MONITOR 
MAINS: 
LXI H,MESGB : POINT TO ‘UNSUCCESSFUL TEST 
MVI B,MESLB8 ; LENGTH OF MESSAGE 8 
CALL MSGL ; OUTPUT MESSAGE 
CALL CROUT : QUTPUT CR AND LF 
RST ] ; RETURN TO MONITOR 
; FUNCTION: CI 
; INPUTS: NONE 
; OUTPUTS: A—CHARACTER FROM CONSOLE 
; CALLS: NOTHING 
; DESTROYS: A,F/F'S 
; JUMPS: NONE 
: DESCRIPTION: CI WAITS UNTIL A CHARACTER HAS BEEN ENTERED AT THE 
- CONSOLE AND THEN RETURNS THE CHARACTER. VIA THE A 
ы REGISTER, TO THE CALLING ROUTINE. 
Cl: 
IN CONST ; GET STATUS OF CONSOLE = OEDH 
ANI RBR ; CHECK FOR RECEIVER BUFFER READY = 02H 
12 Cl ; МОТ YET— WAIT 
[N CHIN ; READY SO GET CHARACTER = OECH 
"a “RET 


; FUNCTION: CNYBN 

; INPUTS: C—ASCI CHARACTER 0-9 OR 'A'-F' 

; OUTPUTS: A—0 TO F HEXADECIMAL 

; CALLS: NOTHING 

; DESTROYS: A,F/F'S 

; JUMPS: NONE 

; DESCRIPTION: CNVBN CONVERTS THE ASCII REPRESENTATION OF А HEXADECIMAL 
CHARACTER INTO ITS CORRESPONDING BINARY VALUE. CNVBN 

; DOES NOT CHECK THE VALIDITY OF ITS INPUT. 


CNVBN: 

MOV АС 

SUI 0 : SUBTRACT CODE FOR © FROM ARGUMENT 

CPI 10 ; WANT TO TEST FOR RESULT OF 0 TO 9 

RM ; IF SO, THEN ALL DONE 

SUI 7 ; ELSE, RESULT BETWEEN 17 AND 23 DECIMAL 

RET ; SO RETURN AFTER SUBTRACTING BIAS OF 7 
———————————————————PHPP— (P кіта атым ''————H—— 

FUNCTION: CO 


: 

; INPUTS: C—CHARACTER TO OUTPUT TO CONSOLE 

; OUTPUTS: C—CHARACTER OUTPUT TO CONSOLE 

; CALLS: NOTHING 

+; DESTROYS: A,F/F'S 

; JUMPS: NONE 

; DESCRIPTION: CO WAITS UNTIL THE CONSOLE 15 READY TO ACCEPT A CHARACTER 
; AND THEN SENDS THE INPUT ARGUMENT TO THE CONSOLE. 

4 


СО: 
ІМ CONST ; GET STATUS OF CONSOLE = OEDH 
AN! TRDY ; SEE IF TRANSMITTER READY = 01H 
12 CO ‚ NO—WAIT 
MOV AC : ELSE, MOVE CHARACTER TO A REGISTER FOR 
OUT CHOUT > OUTPUT AND SEND TO CONSOLE = ОЕСН 
RET 
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THE MULT-USER DATA BASE 


SOFT 


Bring your СР/М” software applications to life with DataFlex. 

From menus to multi-key ISAM, DataFlex has the features 
and power you need to create complete turn-key software 
applications in a RELATIONAL data base environment. 

Compare...what else gives you: up to 125 data files with 4 
indexes each, fast on-line multi-key SAM file maintenance, а 
multi-file report generator, on-line rnulti-file transaction process- 
ing, an easy to use Query, even a "soft" menu to replace the 
CP/M command mode. All of this using DataFlex's configuration 
utiltias, and NO PROGRAM CODE! 

Is it easy to use? You can type in a screen format "image" of a 
file with your text editor Than, DataFlex's AUTODEF utility will 
create the file definition Irom the screen image...in about five 
seconds! 


DataFlex will handle your multi-user requirements too! It runs 
under Software 2000's TurboDos Network O/S with data protec- 
tion to the field level. That means multiple users in the same 
record at the same time! 

If the 16 bit world is your domain, an 8086 version of DataFlex 


"Dealer, Systems House and OEM inquiries invited." 


| 


will be available second quarter '82. And, you can develop now 
on your B080/Z-BO system, and transport completed applica- 
tions to the 8086. 

If you need applications now, Data Access has a Library of 
existing DataFlex applications developed by other creators. 
They're ready to go at prices that will get you going. The DataFlex 
Library has Order Entry/Inventory, Accounting, Pharmacy, and 
Legal Billing, with more being added all the time. For highly 
specialized requirements, DataFlex's PASCAL Library is avail- 
able to application developers. 

DataFlex can change the way you do business. And, at $750 
i's the best software value in the business. A demo package, 
which limits file sizes inter- 
nally, is only $100 including 
ihe manual. 


Get the full system, or CORPORATION 
get the damo, but get your 4221 PonceDe Leon Bid., 
hands оп DataFlex, Coral Gables, FL33146 

It's software for creators. (305) 446-0669 


*CP/M isa registered Iradernark of Digital Research, Pacific Grove, CA. 
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; INPUTS: NONE 


: FUNCTION: CROUT 
- OUTPUTS: NONE 


; CALLS: ECHO 

; DESTROYS: A,B,C,F/F'S 

; JUMPS: NONE 

: DESCRIPTION: CROUT SENDS A CARRIAGE RETURN (AND HENCE A LINE 

; FEED) TO THE CONSOLE. 

CROUT: 
MVI C,CR 
CALL ECHO ; OUTPUT CARRIAGE RETURN TO USER TERMINAL 
RET 


; FUNCTION: ECHO 

: INPUTS: C—CHARACTER TO ECHO TO TERMINAL 

; OUTPUTS: C—CHARACTER ECHOED TO TERMINAL 

; CALLS: CO 

; DESTROYS: A,B.F/F'S 

; JUMPS: NONE 

; DESCRIPTION: ECHO TAKES A SINGLE CHARACTER AS INPUT AND, VIA 
i THE MONITOR, SENDS THAT CHARACTER TO THE USER 
- TERMINAL. A CARRIAGE RETURN IS ECHOED AS A 

^ CARRIAGE RETURN/LINE FEED, AND AN ESCAPE 

‘ CHARACTER 15 ECHOED AS %. 


ECHO: 
MOY B,C : SAVE ARGUMENT 
MVI A,ESC : ESC = 1BH 
CMP B ; SEE IF ECHOING AN ESCAPE CHARACTER 
INZ ECHOS : NO—BRANCH 
MVI ст : YES—ECHO AS $ 
ECHOS: 
CALL CO ; DO OUTPUT THROUGH MONITOR 
MVI A,CH : CR = ООН 
CMP В ; SEE IF CHARACTER ECHOED WAS A CARRIAGE RETURN 
INZ ЕСН10 ; NO—NO NEED ТО TAKE SPECIAL ACTION 
МУІ C,LF ; YES—WANT TO ECHO LINE FEED (= OAH), 
CALL СО + ТОО 
ЕСН10: 
МОУ С.В ; RESTORE ARGUMENT 
RET 
; FUNCTION: ERROR 
; INPUTS: HL—CURRENT MEMORY POINTER 
1 BC—CURRENT PATTERN POINTER 
; OUTPUTS: NONE 
; CALLS: CROUT, MSGL, NMOUT 
; DESTROYS: NONE 
; JUMPS: NONE 
: DESCRIPTION: OUTPUTS AN ERROR MESSAGE AND THE MEMORY LOCATION 
1 OF THE BAD MEMORY CELL 
ERROR: 
PUSH PSW ; SAVE ALL REGISTERS 
PUSH D 
PUSH H 
PUSH B 
XCHG ; MOVE MEMORY POINTER TO <DE> 
LXI H,MESGA4 ; POINT TO MEMORY ERROR AT' 
MVI B, MESL4 ; LENGTH OF MESSAGE 4 
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ALL APPLES ARE CREATED 
EQUAL... Just Make Some Apples More Equal Than Others. 


Make your Apple li equal t0 people who put together all the programs, like WordStar, 


whatever task you might plug-in function boards and superCalc and Condor Jr. with 
choose. popular software programs that the necessary hardware to run 

You've had your Apple for таке your Apple perform like on your Apple ||. These are the 
a while and you're beginning to the more expensive computers. total-system packages like ... 
cast covetous looks at those At afraction of the cost! The Words Set, The Numbers 
new, more expensive personal set, The Files Set and the 


computers with access to more Features that exceed your Synergizer Series. And, we 
software packages. Or maybe expectations but not your stand behind all of our products 


you're getting ready to buy your Budget. with our 1 year limited warranty. 
first computer and you really like All ofthe products from 
the Apple, but you also like Advanced Logic have been CALL TOLL FREE 
some of the features and designed with you in mind. Qur customer service 
programs of those more We've made them easy to staff is waiting for you call— 
expensive models. install—easy to operate. And 800-538-8177. We will be happy 
Good. Now's the time for we make the decision to to send you our complete 
ou to know about Advanced purchase easy. Because we catalog of hardware and 
ogic Systems. We're the package the popular software software packages. 
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гіс Advanced Logic Systems 


1195 East Arques Avenue, Sunnyvale, CA 94086 


Appts, Apple {1 are regietared trademarks of Apple Computer те GPN « a registered trademark of Гкүйгі Research, inc WordStarns a lracemark ol MicroPro intemmavonal. 
SuperCalc is a trademark of Ѕогсит Corp Condor js a trademark ої Condor Compuler Corp 2-CAAD, RTERM ADD-RAM, THE DISPATCHER, РНІМТЕНМАГЕ and SYNERGIZER are all ours! 
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CALL MSGL ; OUTPUT MESSAGE 

MOV А.р ; MOVE UPPER ADDRESS BYTE TO <A> AND 
CALL NMOUT ; OUTPUT TO THE CONSOLE 

MOV AE ¢ MOVE LOWER ADDRESS BYTE TO <A> AND 
CALL NMOUT : OUTPUT TO THE CONSOLE 

LXI H,MESGS : POINT TO 'HEX, EXPECTED' 

MVI B,MESLS ; LENGTH OF MESSAGE 5 

CALL MSGL ; OUTPUT MESSAGE 

POP B ; RESTORE CURRENT PATTERN POINTER 

PUSH B ; AND PUT BACK ON STACK 

LDAX B ; MOVE EXPECTED PATTERN ELEMENT TO <A> 
CALL NMOUT ; AND OUTPUT TO THE CONSOLE 

LXI H,MESG6 ; POINT TO 'FOUND' 

MYI B,MESL6 ; LENGTH OF MESSAGE 6 

CALL MSGL ; OUTPUT MESSAGE 

XCHG ; MOVE MEMORY POINTER TO «HL» 

MOV A.M ; MOVE FOUND MEMORY VALUE TO <A> AND 


CALL NMOUT ; OUTPUT TO THE CONSOLE 

; OUTPUT CR AND LF 

; MOVE NON-ZERO VALUE TO <A> 

STA ERFLG : SET ERROR FLAG TO NON-ZERO VALUE 


= О) 
E 
Гг” 
>o 
T 
D У 
е 


РОР В ; RESTORE REGISTERS 
POP H 

POP D 

POP PSW 

RET 


EKREM EAHA Gf hh kk & a FD Ga E а Peet ede hast ahead RELOCATE He EH ee HERKEE TERETE HAHAHAHA SE hh ba Mm dû #4 + 
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; FUNCTION: FRET 

; INPUTS: NONE 

; OUTPUTS: CARRY—ALWAYS 0 

; CALLS: NOTHING 

: DESTROYS: CARRY 

: JUMPS: NONE 

; DESCRIPTION: FRET IS JUMPED TO BY ANY ROUTINE THAT WISHES ТО 
- INDICATE FAILURE ON RETURN. FRET SETS THE CARRY 

Я FALSE, DENOTING FAILURE, AND THEN RETURNS TO 

j THE CALLER OF THE ROUTINE INVOKING FRET. 


FRET: 


STE ; FIRST SET CARRY TRUE 
CMC ; THEN COMPLEMENT IT TO MAKE IT FALSE 
RET ; RETURN APPROPRIATELY 
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; FUNCTION: GETCH 
; INPUTS: NONE 
; OUTPUTS: C—NEXT CHARACTER IN INPUT STREAM 


; CALLS: CI 
; DESTROYS: A,C,F/F'S 
: JUMPS: NONE 
; DESCRIPTION: GETCH RETURNS THE NEXT CHARACTER IN THE INPUT STREAM 
: TO THE CALLING PROGRAM. 
GETCH: 
CALL CI ; GET CHARACTER FROM TERMINAL 
ANI PRTYO ; IURN OFF PARITY BIT IN CASE SET BY CONSOLE 
; PRTYO = 7FH 
MOV CLA : PUT VALUE IN C REGISTER FOR RETURN 
RET 


^ 
* 
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: FUNCTION: GETHX 
; INPUTS: NONE 


; OUTPUTS: BC—16-BIT INTEGER Listing 2 continued on page 436 
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Of the 1.9 million people who bought small computers lost 
year, over 20,000 of them bought the wrong computer for 
thelr needs. And no wonder. New products ore introduced 
inco the morket ot о breathtaking pace. The language 
question, The terminology problem -RAMs. ROMs. bits, 
bytes, bouds, protocols and processors. Whor's important? 
What's standard and what's optional? Even the deolers ore 
confused, 


To help you tackle this problem, we pulled together many of 
our saurces -including leading experts |n the field, 
monufocturers, morketing onolysts, computer deolers ond 
customers. In addition, we utilized computer user groups, 
clubs ond associotions throughour the United States, contacts 
in Japan and numerous Industry ond business publicotions. 
COMPUTER GUIDE 1963 is the natural result of learning from 
the knowledge and mistakes of mare than one million 


people. 


The following steps will help you with your computer 
shopping -whether you'ra buying your first computer, or 
updating the one you have COMPUTER GUIDE 1983 соп 
help you moke the лам decision, 


1. Whar is the compurer to бе used for? 


You may wont to use it for entertainment, financial plonning, 
learning how to speok о foreign language, office work, 
drowing ond mony other tosks a computer does well The 
possible uses óf o computer are as varied as human activities 


2. Which pragram will do the best job? 


There ore thousands of application programs on the moket 
to consider. 1: is the program thot gives you the power to 
control the ocdons of the computer, You must choose the right 
applicotion progom. 


The first section of COMPUTER GUIDE 1982 surveys each of che 
application programs ovollable with computers today. 
Similar programs ore grouped together ond compored -one 
agoinst another. COMPUTER GUIDE 1982 contains over 2.000 
opplicotion programs. grouped in over 100 categories 
-including programs for accounting. management, 
professionol uses, word processing, graphics, reseorch, 
gomes, learning ond special opplicorions. Programs ore 
described using comparison charts -listing for each 
application program: the program name computers) and 
system configuration(s) required, the documentation 
avolloble and the price. 


COMPUTER GUIDE 1983 provides you with a quick ond 
efficient way of deciding which application program and 
which computer and options for that computer can do the 
right job for you, 


9. The language? 


You cannot get о computer ro do anything useful unless you 
know how to talk to It. This is no easy tosk. Gur, COMPUTER 
GUIDE 1983 can help. 


The second section of COMPUTER GUIDE 1982 guides you in 
selecting the right languoge. Different dialects of longuages 
ore grouped іп their generic category. The BASIC language, 
for example. 15 o generic поте ond hos many dialects 
-including Microsoft Bosit. Атой Basic, Basic Plus and Gasic-80. 


COMPUTER GUIDE ond CESS ore Ппосетобь of Computer 6 Electron Supply 
Services. Р.О. Box 345. МП Branch Р.О. Combddge. МА 02159. 


Circle 89 on inquiry card. 


Deciding Which Computer to Buy 


+ 


4 


Each of these languages have thelr own machine 
requirements. COMPUTER GUIDE 1983 provides the name, 
machine and machine requirements, documentation ond 
price of over 500 dialects, for over 50 longuages. COMPUTER 
GUIDE 1989 helps you solve the language problem. 


4. What about the mochine? 


Depending on your needs, there will probably be several 
computers stil! in the running. Now the decision is based on 
the guts of the machines (hardware), COMPUTER GUIDE 4982 
compares machine choracterisrics In an easy to follow 
formot. You don't have ro be an electrical engineer to make 
on intelligent decision. 


The solution is to work top down ond not ta go опу further 


down than is needed, Your uses for the computer determines 
which machine characteristics are Importont, COMPUTER 
GUIDE 1983 divides the machine into five areas -the 
keyboard, videa disploy, printer, other peripherals and 1/O. 
processor and memory ond direct access storage. These five 
areas correspond to your basic machine needs. For example, 
an occountont needs о keyboard with o numeric keypad; 
word processing requires à printer: games ие a video 
disploy! о mothernoticion want o very fast machine; lots of 
memory is best when using the LISP languoge:; and so Ол, as 
the hardware combines with the opplicodon program to 
develop a complete computer systern., 


COMPUTER GUIDE 19823 contains machine descriptions for 
over 250 compute: systems, produced by over 150 
monufocturers. Informotion Is displayed in spreadsheets 
‘allowing you to get the information you need. You don't 
hove to bother with extraneous deroils and cumbersome 
text. COMPUTER GUIDE 4989 can accommodate millions of 
people in moking the fight decision, os varied os those 
decisions will be. 


5. Where to buy the chosen campurer system. 


COMPUTER GUIDE 4985 lists hundreds of vendors by 
geographical location. and by the products they sell. It also 
provides additional consumers information. The first ship dote. 
the ship rote, the number insrolled co dote. prices ond what 
that includes. purchasing terms and warronties. COMPUTER 
GUIDE 1983 contains the names, addresses and phone 
numbers of hundreds of manufacturers, dealers and stares 
throughout the United Stotes. 


No one wins when you buy the wrong computer or computer 
product. Make the right decision, Use COMPUTER GUIDE 
1963, 
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белі те COMPUTER GUIDE 1983 
The complete computer buyer's guide. 


"т enciosing my check for $32.75 plus $1.50 for shipping, 
(Mass, residents add 5% sales tax.) 


Mail to: CESS 
РО. Box 345, МІТ Branch Р.О. 
Cambridge, MA 02139 
(617) 491-8925 

Мате 

Address. 


City, State and Zip 
Ptease allow six to eight weeks for delivery. 
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i y т ran А disk drive 
Тов serie] ports 


inch 88: 24 line screen 
Е-е” p ed (P-31) display 


if size d e 


enit күт 


Full size smart terminal with detachable keyboard 

4MHz, ZBOA" CPU 

64K RAM main memory 

200 Kbyte 54" floppy disk 

(Osborne, Xerox, IBM formats) 

Two serial ports ; - 
—— ре ل ا‎ те. 


Complete software й 
including: 


CP/M Operating System 
WordStar® Word Processing 
Microsoft® BASIC 80 
NorthStar compatible BAZIC* 
Spelling Checker 

Electronic Spreadsheet 


SEE US AT COMDEX, BOOTH 1674 


You can't buy more 
computer for less. 


$1790 is the total retail price of the complete Micro 
Decision™ System you see in this ad. And that 
includes the computer with a disk drive, a full size 
smart terminal, and over $ 1800 worth of software. 
No other business computer available today offers 
so much for so little (a comparable Apple system 
costs almost twice as much). 

The Micro Decision is a bargain any way you look 
at it. The computer alone, with all that software 
and one disk drive is only $1195. If you want to 
add another disk drive, the price is stil! great: just 
$1545. And the smart terminal is only $595. Retail. 
As for the microcomputer itself, our Micro Decision 


includes a 64K CP/M® 2.2 Operating System. That's 
the industry standard operating system that gives 
you access to over 2000 business programs (avail- 
able right now—right off the shelf). 


If you'd like more information, or to find out about 
our substantial quantity discounts, call us at (415) 
430-1970. We'll introduce you to more Morrow. 
And less price. 


LOOK TO MORROW FOR ANSWERS TODAY 


MORROW DESIGNS 


600 McCormick St. 
San Leandro, CA 94577 
(415) 430-1970 


Circle 328 on inquiry card. 


Z8OA ва trademark ol Zdog, Inc 


Corporation 
Micro Decimon 6 a trademark of Morrow 


CP/M is a regstered trademark of Digital Research, Inc 


WordStar эв a registered trademark of MicroPro, Inc. 
Microsoft is а registered trademark of Microsoft 


BAZIC в B regsterad Irademark cf Micro Mke'hs, Inc. 
Dengns 


Listing 2 continued: 


Р 


жвна те Bb A қ, фа т ny Do m w^ 


GET HX: 


GHXO05: 


GHX10: 


(3HX18: 


CARRY—i IF FIRST CHARACTER NOT DELIMITER 


—0 IF FIRST CHARACTER IS DELIMITER, OR INVALID DIGIT 
i ; CALLS: CNVEBN,ECHO,GETCH, VALDG,VALDL 
; DESTROYS: A,B,C,D,E,F/F'S 
; JUMPS: FRET,SRET 
: DESCRIPTION: GETHX ACCEPTS A STRING OF HEX DIGITS FROM THE INPUT 
STREAM AND RETURNS THEIR VALUE AS A 16-ВІТ BINARY 
INTEGER. JF MORE THAN 4 HEX DIGITS ARE ENTERED, 
ONLY THE LAST 4 ARE USED. THE NUMBER TERMINATES WHEN 
A CARRIAGE RETURN IS ENCOUNTERED. ILLEGAL 
CHARACTERS (NOT HEX DIGITS OR DELIMITER) CAUSE AN 
ERROR INDICATION. IF THE FIRST (VALID) CHARACTER 
ENCOUNTERED IN THE INPUT STREAM JS NOT A DELIMITER, 
СЕТНХ WILL RETURN WITH THE CARRY ВІТ SET TO 1; 
OTHERWISE, THE CARRY ВІТ IS SET TO 0 AND THE CONTENTS 


OF BC ARE UNDEFINED. 


PUSH 
LXI 
MVI 


CALL 
CALL 
MOV 
CPI 
INZ 
PUSH 
POF 
POP 
MOV 
ORA 
INZ 
JZ 


В,0 
CA 

B 
GHX05 


CROUT 
H 
FRET 


‚ SAVE HL 


- + LT me шта т 9 —-- 


+» ча œ жа чї me ^ 


- жє Әр Be — BA 
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INITIALIZE RESULT 
INITIALIZE DIGIT FLAG TO FALSE 


GET A CHARACTER 
ECHO THE CHARACTER 
MOVE TO REG. À 

SEE IF CR 
NO—BRANCH 


MOVE RESULT TO BC 
RESTORE HL 
GET FLAG 


; SET E/F'S 


IF FLAG NON-ZERO, A NUMBER HAS BEEN FOUND 
ELSE, DELIMITER WAS FIRST CHARACTER 


IF NOT DELIMITER, SEE IF DIGIT 
IF NOT A VALID DIGIT, RETURN 


CONVERT DIGIT TO ITS BINARY VALUE 


SET DIGIT FLAG NON-ZERO 

“2 

4 

"в 

“16 

CLEAR UPPER 8 BITS OF BC PAIR 


BINARY VALUE OF CHARACTER INTO C 
; ADD THIS VALUE TO PARTIAL RESULT 
; GET NEXT CHARACTER 


; OUTPUT CR AND LF 
; RESTORE RP HL 
; RETURN WITH CARRY = 0 


еззбтезенейеедіфаезееетеӛеотагакфаваеовеефебячиффәвавфиевіӛсеофатегкееваенфиавфвазеаасатетееоаовфооафегаоефеітафафееоосееоефагееефіӛртаееое е 


FUNCTION: MSGL 


HL— ADDRESS OF MESSAGE 


OUTPUTS: NONE 


; INPUTS; B—COUNTER FOR CHARACTERS IN MESSAGE 


; DESCRIPTION: OUTPUTS A MESSAGE AS DETERMINED BY INPUTS. 


CALLS: CO 
DESTROYS: A,B,C,H,L,F/F'S 
; JUMPS: NONE 
MSGL: MOV 
CALL 
INX 
DCR 
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C,M 
CO 
H 

B 


; FETCH NEXT CHARACTER TO C REGISTER 
; SEND IT TO TERMINAL 

; POINT TO NEXT CHARACTER 
; DECREMENT BYTE COUNTER 


Listing 2 continued on page 438 
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TRS-sol 


Nu LERS 


PURE RADIO SHACK EQUIPMENT 


1-800-841-0860. 


CONVENIENT ORDER ENTRY 


ТК5-80 nen ПІ COMPUTER 


Ше 588 N G 


BUY DIRECT 26-1081 d 
қ SMITH CORONA TP-I + 
- Р пни DAISY WHEEL PRINTER in 
e COMPUTER | DISCOUNT PRICED HOME COMPUTERS E 
! DISCOUNT PRICED a а b. 
$ PRICED 629 | 
mo CALL e FROM $ 
TRS-80 MODEL Il COMPUTER HARD. A $ 1 988 үтте кені MX — 
"HU DISCOUNT PRICED | |DWP-410........... $1287.00 c 
DRIVES 26-1130 ОМР-ЮЮО............. $339.00 == 
|С- commodore ОМР-200............. $679.00 
u TEXAS INSTRUMENT | DMP-400........... $1015.00 Y 
BUY DIRECT 25-4002 CALL FOR PRICES DMP-500 . ern $1525.00 X. 
(66  Pıease write US FOR | MICRO MANAGEMENT | TRS-80 SOFTWARE $J 
(е FREE SYSTEMS INC. VISICALC, PROFILE, $) 
s Y OF OUR CUSTOMER DIS- | | 
5 =e m سس سا‎ RE- icr SCRIPSIT & MORE «4 
ч S MANUFACTURERS WARRANTY 2803 THOMASVILLE RD. EAST ua P 
wrens REQUEST. CAIRO, GA. 21728 | PRICES AND PRODUCTS SUBJECT TO 4 
. CHANGE WITHOUT NOTICE. ORDERS ЖҮЗ 
“4 SUBJECT TO VERIFY . а 
{ OKIDATA EPSON | 2, 129777120 | Se а 
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INZ MSGL ; RETURN FOR NEXT CHARACTER 
RET 


+ 
t 
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4 


; FUNCTION: NMOUT 

; INPUTS; A—8-BIT INTEGER 

; OUTPUTS: NONE 

; CALLS: ECHO, PRVAL 

: DESTROYS: A,B,C,F/F'S 

; JUMPS: NONE 

; DESCRIPTION: NMOUT CONVERTS THE 8-BIT, UNSIGNED INTEGER IN THE 

: A REGISTER INTO 2 ASCI CHARACTERS. THE ASCI CHARACTERS 
; ARE THE ONES REPRESENTING THE 8 BITS. THESE 2 

i CHARACTERS ARE SENT TO THE CONSOLE AT THE CURRENT PRINT 
: POSITION OF THE CONSOLE. 


PUSH PSW ; SAVE ARGUMENT 

RAC 

RRC 

RRC 

RRC : GET UPPER 4 BITS TO LOW 4-BIT POSITIONS 
CALL PRVAL ; CONVERT LOWER 4 BITS TO ASCII 
CALL ECHO ; SEND TO TERMINAL 

POP PSW : GET BACK ARGUMENT 

CALL PRVAL 

CALL ECHO 

RET 


аФтеФтеввчееевевгетРееФтеев«ееоетфивктеоеФттевефееоиевеооФтетеооитлееевотоетеаеі вФтиавевеонтгтттеоеаяг«оеве (EE EE E a E E E «ажзеәевсоегевагдагьебневовеф 


; FUNCTION: PRVAL 

; INPUTS: A—INTEGER, RANGE ОТО Е 
OUTPUTS: A—ASCII CHARACTER 
CALLS: NOTHING 

DESTROYS: NOTHING 


; JUMPS: NONE 

; DESCRIPTION: PRVAL CONVERTS A NUMBER IN THE RANGE 0 TO F HEX TO 

. THE CORRESPONDING ASCII CHARACTER, 0-9, A-F. PRVAL 

М DOES NOT CHECK THE VALIDITY OF ITS INPUT ARGUMENT. 

PRY AL: 
ANI HCHAR : MASK OUT UPPER 4 BITS--WANT 1 HEX CHAR 

: HCHAR = OFH 

ADI ОН : SET UP A SO THAT A-F CAUSE A CARRY 
DAA : ADJUST CONTENTS OF A REGISTER 
ACI 40H ; ADD IN CARRY AND ADIUST UPPER 4 BITS 
DAA ; ADJUST CONTENTS OF A REGISTER AGAIN 
MOV С.А : MOVE ASCI! CHARACTER TO С 
RET ; ALL DONE 


ж» 


тезттегіткзестеатсетачяагегиоееевгаеввнагвезая ге ваеееваввовегтсеветевстетевтьзсвевесестеесегсевотвегеавзееоевевоерве ағакттевезвевясввеев HEGE ene 


FUNCTION: SRET 

INPUTS: NONE 

OUTPUTS: CARRY = 1 

CALLS: NOTHING 

DESTROYS: CARRY 

JUMPS: NONE 

DESCRIPTION: SRET IS JUMPED TO BY ROUTINES WISHING TO RETURN INDICAT- 
ING SUCCESS. SRET SETS THE CARRY TRUE AND THEN RE- 


La: moe за Gà Gd һа аа а: що Sb ға эя 


TURNS TO THE CALLER OF THE ROUTINE INVOKING SRET. 
RET: 
SIC : SET CARRY TRUE 
RET : RETURN APPROPRIATELY 
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FUNCTION: VALDG 

INPUTS: C—ASCII CHARACTER 

OUTPUTS: CARRY—1 IF CHARACTER REPRESENTS VALID HEX DIGIT 
--0 OTHERWISE 


: CALLS: NOTHING 


DESTROYS: A,F/F'S 


; IUMPS: FRET, SRET 
; DESCRIPTION: VALDG RETURNS INDICATING SUCCESS IF ITS INPUT 


4 
* 


= 
к 


ARGUMENT 15 AN ASCII CHARACTER REPRESENTING А YAL. 
ID HEX DIGIT (0-9,А-Ғ), AND FAILURE OTHERWISE. 


VALDG: 


ERJ 9»949 HÀ 8 BR3b SS 9 9X 9 & 3 BO o 98 d 9 9 таят 6t ob bı @ O HI 


MOV А.С 

СРІ 0 ; TEST CHARACTER AGAINST Y 

JM FRET ; IF ASCII CODE LESS, CANNOT BE VALID 

; DIGIT 

CP] 'g' ; ELSE, SEE IF IN RANGE 0-9’ 

IM SRET ; CODE BETWEEN О AND ‘9 

12. SRET : CODE EQUAL 9 

СР] ‘A : NOT А DIGIT—TRY FOR A LETTER 

ЈМ FRET : NO—CODE BETWEEN Y AND 'A' 

CPI 'G' 

IP FRET : NO—CODE GREATER THAN 'F' 

IMP SRET г OKAY—CODE 15 ‘A’ TO 'F', INCLUSIVE 

Listing 2 continued on page 442 
ЛАГ ШИА INDUSTRIES, INC. ' | 

In Texas Orders 22511 Katy Freeway To Order 
1-713-392-0747 800-231-3681 


SAVE BIG DOLLARS ON ALL TRS-80 HARDWARE & SOFTWARE 


TRS-80 BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only 
5% sales tax. Open Mon.-Fri. 9-6, Sat. 9-5. We pay freight and insurance. Come by and see us. Call us for a 
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON 
REQUEST 


Gaba beeps 
Af tie || 


Federal Express (Overnight Delivery) 
Houston Intercontinental ee EEE | 


Airport Delivery (Same Day) \ j 


U.P.S. BLUE (Every Day) In stock TRS-BO Model 


II and III 
References from рворів who have No Tax on Out of Texas Shipments! 


bought computers from us probably 


in your city Save 
о o 
"TRS BO n + Aegertered Тгайетні of Tandy Corp 1 0% 15% 
ED McMANUS Reserve Your Model 16 Today 
oo Telex 77-4132 (Fleks Hou) 
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WE ALWAYS 
OFFER 


М1 NO extra charge for Master Card 
or Visa. 

ҰЛ We use Direct Freight Lines. No 
long waits. 

We always pay the freight and 
insurance 


Toll free order number 
l^ Our capability to go to the giant 
TRS-80 Computer warehouse 5 


hours away, in Ft. Worth, Texas, 
to keep you in stock. 


JOE McMANUS 


GERE] 
VISA 
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Computer System 


The new IBM Instruments 
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Unique combination of features 


Unusual flexibility 
Attractive price 


A new dimension in small computers. 


In its price range, the new IBM 
Instruments Computer System offers 
higher levels of function and performance 
than other computers. 


For scientific, engineering and general 
computing applications, including instrument 
control and data acquisition, data analysis and 
communications, no other computer is like it. 

The IBM Instruments Computer System 
is based on the highest performance general 
purpose processor available. Modular design 
permits you to select a configuration to meet your 
present needs exactly. Provision for continuing 
enhancement and upgrading is built in. 


The inside story 


Basic working memory 
is exceptionally large. When 
expanded fully, the IBM 
Instruments Computer System 
has up to 9 megabytes of 
working memury. 

You'll find more standard 

communications ports and more 
connection modes than оп other computers at or 
near the price. The optional integrated Analog I/O 
card further enhances connectability. 

You'll also find a priority interrupt driven 
system with 32 levels of interrupt and 4 direct 
memory access channels. 


The outside story 


This is a computer that people find simple 
to understand and easy to use. Up to three 
interface modes (lwo programmable keypads and 
a keyboard) provide a wide range of choices for 
interacting with the system. Operation із frum 


Circle 509 an Inquiry card. 


menu or by simple direct command. 

The system provides integrated high 
resolution graphics on a CRT. Hard copy is 
supplied by an optional high resolutiun 4-color 
printer/plotter using plain paper. These high 
levels of resolution are standard from IBM 
Instruments, extra on others. 

Optional diskette and disk drives provide 
up to 44 megabytes of on-line storage. 

A real-time, multitasking operating system 
and a wide range uf programming support 
enhance the usability of the system. 


The value story 


Тһе IBM Instruments Computer System 
can grow easily; you can add options yourself. 
Your initial investment is protected. 

Starting at $5,695, this system gives you 
outstanding power, capacity and performance for 
the money. 


SPECIFICATIONS. ТИМ TSSTU ME N ES € СМЕСТЕНА STEM 


rice nr 

e (Un x. Vile 

Working Менгу 

© | pto HA etos ol 
ШІМ 

ФІЛІК bytes o£ HAM 
мынай, ін 2368 
Wa pem ur do 2 
пира li 

Diska und Diskette 

Ф Up 1 Dishette-. 
AM A228 eges ur 


{чиен o 
@ RSTA pots 
e ДЕК ЕН bie 
9 Parallel iti 
€ VEHSAIn" 
wmf lle sss pen 


арі 
9 Anal U ті 
Primer нече 
Ф Lol 
Ф Up hu 2170 “ы 
ЖАЛҚЫ ТТТ 


e n8 x Hiis 

9 Visor mapped 

Кениг aid 
et pads 


8 Full aphanunrns 


кач ln unl pilus Hà 


(неар hays 


e pla T 


{нт ынты «di 


күтімі ричаг 


Ф ІШ progranumable sl 


hess on СКТ 


гонга 


Не msc 9 Full di partem 
meyalwyir eai @ BASIC/FOHTICAN/ 


9 | tour 5" conim] for клар» 
Winchester tyfa pbati ne 
lika. Sen HO Display Screen 
werd is Lon al € 12" міры 9 іо. 
а OIE IW Trl Te feat ъ i} ЕТІН acl uhi 
TR ЩЙ шая ринги" 


° мачм. od Зети. biw, 


PAS М. areal 
@ Rung» 


We'd like to tell you more about it. 
Simply call 800-243-7054. In Connecticut, 
call 800-952-1073. IBM Instruments, Ine., 
Orchard Park, Box 332, Danbury, CT 06810. 


zr Instruments 
?= Inc. 
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Listing 2 continued: 


, BARBER POLE PATTERN FOR NK x 4 MEMORY COMPONENTS 


PATRN: 


DB 
DB 


OOH ,11H.22H,44H 88H JEEH ODDH OBBH, 77H 
GOH, 1!H,22H,.44H,88H ,OEEH ODDH .UBBH, 77H 


BARBER-POLE PATTERN FOR NK x 1 MEMORY COMPONENTS 


‘PATRN: 


, 
Ц 


ғ 
4 


0OH,01H,02H,04H, 08H. 10H, 20H , 40H ,BOH 
OFEH,OFDH,OFBH,OF7H,O0EFH,ODFH OBFH,7FH 
Q0H,01H,02H,04H,08H, Тон, 20H ,40H,80H 
OFEH OFDH.OFBH,OF7H,OEFH.ODFH.OBFH.7FH 


«ORCS TEER OR TARR OPORTO rete dee ere we heeds wheae a € & W з в 4o ow. 53 o€op ow qom mox om s wo & om m o ou xod h xw om h wo d om & D &À wok & à à а 5 d à & kh à EE " d ." NO'* FF LN т 


; MESSAGES 


MESGI: 
MESL! 
MESG2: 
MESL2 
MESG3: 
MESL3 


MESG4: 


MESL4 
MES(35: 
MESLS 


MESGE: 


MESL6 


.-евзввевазвкнгесеинавоеяагевн 


“БАТА STORAGE 


ERFLG: 


МЕММР: 
МЕМСТ: 


МВҮТЕ: 


NCYCL: 


PATLN: 


END 


‘ENTER ADDRESS OF MEMORY START IN НЕХ ' 


$.MESGI 
'ENTER ADBRESS OF MEMORY END IN HEX 
$-MESGZ 
‘ERROR: MEMORY START ADDRESS > MEMORY END ADDRESS 
§-MESG3 
"MEMORY ERROR AT 
$-MESG4 
` HEX; EXFECTED 
$-MESGS 
', FOUND ' 
$ MESG6 
SUCCESSFUL TEST’ 
%-МЕ5(37 
‘UNSUCCESSFUL TEST’ 
% MESGB 
| ; STORAGE LOCATION FOR ERROR FLAG 
; ZERO— NO ERROR DURING TEST 
; NON-ZERO— ERROR DUING TEST 
2 ; STORAGE LOCATION FOR END ADDRESS 
2 , STORAGE LOCATION FOR START ADDRESS 
2 ; STORAGE LOCATION FOR NUMBER OF BYTES 
\ 


STORAGE LOCATION FOR NUMBER OF CYCLES 
SHIFTS OF THE BARBER POLE 
1 ; STORAGE LOCATION FOR PATTERN LENGTH 


= ч 


- A 


DECEMBER SPECIALS өне” XEROX 820-11 51/4” DS/DD - $2295* 
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"PRICE INCLUDES NEW XEROX 820 i! DISPLAY. PROCESSOR. KEYBOARD and 2 TANDON DRIVES 


FEATURES: 4MH;, 2904, CP'M BASED, бақ Паш 12° № RES SCREEN 124 1 BD} DD DISK CONTROLLER, THN LINE XEROX 820 Il SYSTEMS 
GRAPHICS, ENHANCED SCREEN FEATURES IHL HTENSITY, REVERSE VIDEO, FLASHING CHARACTERS), ТОНЕ ият BALE 
GENERATOR 2 RS-2:2 PORTS ONE PARALLEL PORT ALSO BOOTS AS INTELLIGENT TERMINAL БУР DRDO $3695 $2205" 
$189 820620- OPTION PKG. Save KAS! $299 OPTION PACKAGE Save S60! 4 لی‎ пла 
188 ve * P 05/00 $4685 $2505' 


а Brad 10 Озіне (547 55 DUI 
Orva wFloppy Bkup 


microNNEST 


| Box 545, 1700 Front Street 

| Fort Banton, MT 55442 
CALL COLLECT TQ ORDER: 
(406) 622-5651 9-5 MOT, M-F 


WGA UC, Caph, CX. МО COD. Add TS Kr VISA o ЫС 
Nd уз lo Sepang len vie PS bernam [2 53 


EOEFDUP - Руските p Н 
е DISPLAY RISER - Колу & 97 біне Common 
а АСАТ ORECH SCIIEEN - Macedo M CAT 
а NYLON ANTHOLAPIE SCREEN - Sitas aves CAT 


CETTE 
Kaan 14 


rar 
* Das [ves Moat Carga Sc EF 
La iic dE NE X 


Compak Sif Hrd Or 
КАЙ Processor | CF M bE е ESOS Compete 
Sayuran Moria 


mii 


*XIECHÓ £0 BS B aa Run e d Ж ЕГЕРЛА әр 
“түт кү гер am Faia aer Ге, 
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2495.00 complete subsystem for Apple II or IBM-PC 


14.4 megabytes unformatted....11.3 megabytes formatted 


Total expansion capability to 57.6 megabytes using the same controller 


Expansion capability to 18.8 megabytes by adding a second disk drive 


PRICE: 
CAPACITY: 
EXPANSION: 
and host interface. 
and using the same cabinet and power supply. 
NETWORK: 


station 


For Apple Il only, Network capability is available at a cost of 5200 per 


GALLIUM SOFTWARE 


For Apple li, the ROM resident software interfaces to DOS 3.3, CPM and PASCAL operating 
systems. All operating systems remain unmodified so there is no need їо make any program 
changes when using the Gallium. Any system can be booted directly from Gallium. 


For ІВМ-РС, a connect program is provided which brings the Gallium-1O on line and 


becomes accessible as Drives C and D. 


APPLE 

UTILITIES 
FO. ................. Formats all Surfaces 
Volume Initer ......... Initializes With An “EMPTY” 
File A Given Number of Volumes 
in Single, Double or Triple 
Size DOS 3.3 Volumes 
File Finder .......... Finds All Volumes On Which 
Any Given File 15 Resident 
File Runner .......... Finds & Runs The Given File 


From the First Volume On 
Which It Іс Resident 


Partition ...,..... Partitions The Disk For DOS 3.3, 
CPM & PASCAL Allocating The 

Required Number Of Sectors 

For Each Given Operating System 


Connect............. Connects Gallium To DOS 
If Booted From Floppy Disk 


IBM 
UTILITIES 
ГОК... om Formats All Surfaces, Once 
Formatted Capacity 15 
11.5 Megabytes 
DSKLNK ........... Connects Gallium to PC-DOS 
СНКНВО............. Similar to PC-DOS CHKDSK 


Ufility, Reports Disk Usage 


Circle 125 on inquiry card. 


XITENSYSTEMS 


16815 Hawthorne Bivd. 
Lawndale, Ca 90260 
(213) 370-3966 
(800) 421-1947 


Text contitued from page 418: 


the top of the pattern table (PATRN) 
is placed on the stack for future use. 
The number of bytes (NBYTE) and 
starting memory address (MEMST) 
are loaded into the DE and HL 
register pairs, respectively. Next, the 
barber-pole pattern is loaded into 
memory. 

This is accomplished by using the 
BC register pair as the pattern-table 
pointer, the HL pair as the memory- 
address pointer, and the DE pair as 
the number of bytes remaining to be 
loaded. When DE is decremented to 
zero, the program jumps to the next 
section, which tests the integrity of 
the barber-pole pattern. 

If DE is not zero, PATLN is decre- 
mented. lf PATLN is not zero, the 


Time 


Number of bytes 


AK (hexadecimal 1000) 
BK [hexadecimal 2000) 


3.8 seconds 
? 5 seconds 


Table 2a: The time required for execu- 
tion of the barber-pole test of nine- 
cycle patterns using an intel 8080A-2 
running at a clock frequency of 
2.15 MHz. 


Number of bytes Time 


4K (hexadecimal 1000) 
8K (hexadecimal 2000) 


6.9 seconds 
13.5 seconds 


Table 2b: The time required to run the 
barber-pole test of 17-cycle patterns on 
the 2.15-MHz ВОВОА-2. The crystal 
frequency of 19.354 MHz is divided by 
9. 


BAY TECHNICAL АВВОСІАТЕВ, inc 


P.O. BOX 287 


BTA MODEL 953B 


program loops to write another pat- 
tern element in memory, If PATLN is 
zero, the BC pair is set to point ta the 
top of the pattern table, PATLN is set 
to the length of the pattern table, and 
the program loops to write another 
pattern element in memory. 

With DE equal to zero, the BC reg- 
ister pair is set to the address of the 
top of the pattern table, PATLN is set 
ta the appropriate length, NBYTE is 
loaded into DE, and MEMST is 
loaded into HL, The barber-pole pat- 
tern is tested in the same fashion it 
was written, except for a comparison 
and calling of subroutine ERROR if 
the contents of the memory location 
and the pattern-table element are not 
the same. The output of ERROR con- 
sists of the messages shown in listings 
1a and 1b. 

When DE is decremented to zero, 
the program jumps to the next sec- 
tion, which shifts the barber-pole pat- 
tern left by 1 bit and sets PATLN to 
the appropriate length. The byte 
NCYCL is decremented by 1 and, if it 
is not zero, the shifted barber-pole 
pattern is loaded into memory and 
verified as discussed above. If 
NCYCL is zero, the program prints 
the message “SUCCESSFUL TEST” or 
"UNSUCCESSFUL TEST”, depend- 
ing upon the value in the data-storage 
byte, ERFLG (error flag). 


Speed of Execution 

The speed of this program in per- 
forming the memory test is excellent. 
Using an Intel 8080A-2 processor run- 
ning at a clock rate of 2,15 MHz, the 
times to do 4K and 8K bytes are 


shown in tables 2a and 2b. The pro- 
jected time for a successful test of 64K 
bytes using the pattern in table 1а 
(9-elements/9-cycle pattern) is ap- 
proximately 60 seconds; the time for 
using the pattern in table 1b (17- 
elements/17-cycle pattern) is approx- 
imately 110 seconds. 


Summary 

The barber-pole memory-test pro- 
gram meets the initial design goals of 
being rapid, providing sufficient in- 
formation to indicate which memory 
component is causing the error, dis- 
tinguishing between hard and soft 
memory errors, and aiding in flagging 
the memory-decoding errors. 

A minor problem is that the pro- 
gram requires 9 bytes for data storage 
and 12 bytes for the stack. Thus, the 
computer must have part of its mem- 
огу error-tree.@ 
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reprinted by permission of Intel Cecporetius. 
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EPROM PROGRAMMER - $359 


Programs 2508, 2758, 2516, 2716, 27C18, 2532, 2732, 2732A, 27C32, 2564, 


2764, 27С64, МСМЕ8766, 27128. 


RS-232, 3 line serial interface, Xon/Xotf format, DB-25 1/0 connector. 
No personality modules - software control EPROM selsction, 


Extandad diagnostics, 


LED warning indicates power applied to EPROM socket. 
Supports Intel, Motorola, and Intel 8086 data formats as well as HEX data 


dump. 
Automatic baud rata selection. 


Available CP/M software. 


Textool zero insertion force socket. 


НҰР. 803, 
BAY ST. LOUIS, MISSISSIPPI 39620 


Model 353A, programs most 24 pin EPROMS. 
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The mind never stops. Your con- You'll also discover a panorama of 


stant search for better, more cost- office automation products and serv- 
efficient business methods will lead ices exhibited by more than 150 of the 
you to the fourth annual Office Auto- leading manufacturers. There will be 
mation Conference, the only one of four luncheon workshops in which you 
its kind in the world. Our theme is may choose to participate, and a 
Explorations in Office Automation, special presentation by five editors 
and we'll be presenting 50 technical from Newsweek who will be con- 
sessions which will examine six areas ducting a Periscope Panel with lively 
of interest: discussion on events of the day. 
* Advanced Office Technology We're expecting a sellout crowd at 
* Communications OAC '83, so why don't you fill out and 
* Current Office Technology mail this coupon today. Be a part of the 
e Human Factors and Social Issues office of the future at OAC '83 
е Management and Organizational | 

Issues 
е Systems Integration 

THE FOURTH ANNUAL 


=r an 1983 Б 
EEN OFFICE AUTOMATION Éy 
CONFERENCE : 

FEBRUARY 21-23, 1983 е CIVIC CENTER • PHILADELPHIA, PA. 


SPONSORED BY AMERICAN FEDERATION OF INFORMATION PROCESSING SOCIETIES, INC. 


geo = — — шыш — анын = — -—— w (For more information, cul and mail today j; == «es == amma =a =e e mm ашын жыны S шаң 

| NAM Maii to: | 
TITL AFIPS 

| BF, § 1983 OAC | 

| COMPANY "| PO. Box 9659 [ 

[ ADDRESS Arlington, VA. 22209 | 

l oam OOO NNNM ——— 9 | 
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Marcey Inc. 
The METEOR == 


A System designed for Maximum Reliability, Flexibility and Value 
System Specifications: 


Processor. e 4 MHz Z-80A CPU e 64K Memory - Bank Selected © 2 Serial & 2 Parallel 1/О Ports 
e 2K or 4K Shadowed Monitor EPROM ә Double Density Floppy Disk Controller 
e Single Board Construction * Meets IEEE 696 Specifications 


Power e Constant Voltage Power Supply (Provides Brown-Out Protection) 
Specifications: е Switchable 110/220V & 50/60 Hz Operation е +BV/30A +-16V/3A 
Chassis ә 1Siot Shielded Motherboard (77 Free Slots in Single User System) 


Specifications: * Dual Double-Sided Double-Density Disk Drives е 2.2 Megabytes Tota! Disk Storage 
e Black Chassis with Gold Anodized Front Panel 


Operating e CP/M Version 2.2 Standard (Included) 
Systems: e Enhanced Command Control Processor 
Available 4 Thin-Line Floppy Disk Drives (5 Magabyle Floppy Disk Storage) 


B 
Options: e MP/M Multi-User Operating System e Turbo-DOS Mulli-User Operating System 
(Additional Cost) е Turbo-DOS Muili-Processor Operating System e Custom Wood Cabinet 

e Slave Processors for Muiti-Processor Systems 


List Price $4995 Introductory Price $3495 


For Further Information Please Circle Reader Service Card #284 


MARCEY Universal зсіз 
5-100 Mainframe DAS 


The first S-100 Mainframe that is truly UNIVERSAL. 


The power supply is SWITCHABLE between 110/220v and 
50/60Hz, and provides BROWN-OUT PROTECTION with its 
Constant Voltage Transformer. 


Available in either 12-slot or 22-slot configurations 


Specifications: • Motherboard — S-100/IEEE-696 — Shielded and Grounded 
“ Power Supply — +- 8V (9 30A — +- 16V (8 2A 
e Constant Voltage Power Transformer ә Switchable 110/220V & 50/60H2 


12 Slot List $795.00 Introductory Price $575.00 
22 Slot List $995.00 Introductory Price $675.00 


For Further [Information Please Circle Reader Service Card 4285 


MARCEY INC. 


Distributors of Computers and Computer Products 
6700 Valjean Avenue O Van Nuys, California 91406 O (213) 994-7734 


Dealer Inquiries Invited | Quantity Pricing Available 
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Dealers Shop No More, Marcey Has The Price You're Looking For!! 


Marcey Inc. 


Consumer Products Division 


Computer Software 


Atari 

Automated Simulations 
Budgeco 

Datasoft 

Broderbund 

Adventure International 
MicroPro 

Sir- Tech 

Stoneware 


software Publishing Co. 


Infocom 

Continental Software 
Muse 

Sorcim 


Video Products 


RCA 
Hitachi 
Sanyo 
Panasonic 


Radios 


Panasonic 
Hitachi 
Pioneer 
Sanyo 


Games 


Atari 

Mattel 

Coleco 
Activision 
Imagic 

Fidelity 

Parker Brothers 


Cameras 


Nikon 
Kodak 


e Olympus 
e (Canon 


Calculators 


Hewlett Packard 
Olivetti 
Royal 


Recorders 


Olympus 
G.E. 


Sanyo 
Panasonic 
Pioneer 


Computers Products 


Atari 
Franklin 
Maxell 
Sanyo 
U.S. 
BMC 
NEC 
Microsoft 
Mountain Hardware 
Dysan 
Wabash 
Epson 
С. Itoh 
Okidata 


Typewriters 


Olivetti 
Royal 


Appliances 


Litton 

Whirlpool 
General Electric 
Panasonic 


There's more but we didn't have any more room to put them in, 
so please call if you don't see what you want or need! 


The Distribution Company that gives you more!! 


MARCEY INC. 


Consumer Products Division 
6700 Valjean Avenue O Van Nuys, California 91406 O (213) 994-7734 


Dealer Inquiries invited 


For Further tntormation Please Circle Reader Service #266 


Quantity Pricing Available 
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System Notes 


A Little Apple SOS with Your Pascal 


Timothy C. O'Konski 
Apple Computer Inc. 
10460 Bandley Dr., 
Cupertino, CA 95014 


The Apple Ш is a powerful, versatile personal com- 
puter offering the user the Sophisticated Operating 
System (SOS; pronounced "sauce") and a new expanded 
version of Pascal, SOS has a flexible and generalized 
command set to access devices supported by the Apple 
III, and Pascal offers the advantage of a language de- 
signed to teach proper programming practices. The two, 
therefore, go hand in hand to make applications pro- 
gramming productive and enjoyable. This article presents 
a particular set of routines to allow direct access ta SOS 
file calls from a Pascal program. (See listing 1, page 450, 
and listing 2, page 460.) 

By making direct system calls to SOS, you can 
dramatically expand the limited nature of standard 
Pascal input and output (I/O) constructs, which are a 
carry-over from the original sequential cassette-tape 
model. The interpretive Pascal environment on the Apple 
lil allows you to link external (assembly-language) 
routines to a program or to a separately compilable unit. 
Thus, you can use the features of SOS for any application 
program that runs under it. 

Although Apple ПІ Pascal allows you to read UCSD 
Pascal-formatted disks as well as edit, compile, and link 
source text that was created on the Apple II UCSD Pascal 
system, the routines described in this article are ex- 
ecutable only on the Apple ПІ using SOS-formatted 
disks. 


About the Author 

Timothy O'Konski is a senior member of the tecliital staff at Apple 
Computer in the Personal Computer Systems Division, He has a 
bachelor's degree in computer science from the University af Californiu, 
Berkeley and has been working іп the computer industry on systems 
and applications software for six years, 
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The Console 

The Apple's standard monochrome monitor is sup- 
ported by the SOS console driver, The greatest advan- 
tage of using the console driver rather than Pascal read 
and write routines is the ability to mix commands and 
text, With a single call to SOS, you can turn off the cur- 
sor, clear the screen, position the cursor at any X, Y posi- 
tion, write a line of data, set a viewport, scroll newly 
written text up one line, and turn on the cursor. Because 
the contents of any viewport (an arbitrary rectangular 
area that you define) can be saved and then restored, er- 
ror messages can temporarily overlay the current infor- 
mation, which can then be restored in a single control re- 
quest to the console driver. 

The 505. IO routines that communicate with the con- 
sole are: 


eSOS | 
plication 
eSOS  Read—reads from the keyboard 

eSOS  Write—writes data and issues commands to the 
display 

eSOS  Close—relinquishes use of the console to other 
programs 


en—opens the console for use by your ap- 


Writing to a Printer 
With Apple ПІ Pascal, data is passed to the printer on а 
character-by-character basis. This means that each buffer 
passed to a printing device via a Pascal write or unitwrite 
statement is broken down into n SOS calls, where n is the 
number of bytes given in the write request. This takes 
1—1 times more SOS overhead when compared to a 
direct request to a SOS printer driver. The performance 
improvement you get by using a SOS Open and then 
Text continued on puge 480 


Somebod 


servicing 


New NRI Home Study Course Shows 

You How to Make Money Servicing, 

Repairing, and Programming 
Personal and Small 
Business Computers 

Seems like every time you Ішіп around, 
somebody comes along with a new computer for 
home or business use. And what's made it all 
possible is the amazing microprocessor, the tiny 
little chip that's a computer in itself. 

Using this new technology, the industry Б 
offering compact, affordable computers that handle 
things like payrolls, billing, inventory, and other jobs 
for businesses of every size... perform household 
functions including budgeting, environmental 
tems control, indexing recipes. And thousands o 
hobbyists are already owners, experimenting and 
developing their own programs. 

Growing Demand 

for Computer Technicians 

This is only one of the growth factors influenc- 
ing the increasing opportunities far qualified com- 
puter technicians. The U.S. Department of Labor 
projects over a 100% increase in job openings for the 
decade through 1985. Mest of them sew jobs created 
by the expanding world of the computer. 

Learn at Home in Your Spare Time 

NRI can train you for this exciling, rewarding 
field. Train vou at home to service nol only micro- 
computers, but word processors and data lerminals, 
loo. Train you at your convenience, with clearly 
written "bite-size" lessons that you do evenings or 
P чан going to classes or quitting your 

1| 


Your training is built around the latest model 
of the world's mos! popular computer. It's the amaz- 
ing TRS-80™ Model 111, with capabilities and fea- 
lures to perform a host of personal and business 
functions. No other smal! computer has sa much 
software available for it, no other is used and relied 


(TKS-S0 is 2 trademark 
of the Radio Shack 
division of Tandy Corp.) 


selling mic 
y's goin 
them. 


Everybody's making money 
microcomputers. 
g to make money 


on by $0 wr “+ 
people. And it's yours ° 
to keep [or personal or busi- ) 2 
ness use. = 
You pet plenty of practical ence in the operation and application of computers 


experience. Using the NRI Discovery Lab" that also 
comes as pari af your course, veu build and study 
circuits ranging from the simplest to the must 
advanced. You analyze and troubleshoot using the 
== 4-function LCD digital multimeter you 

гер to use later in your work. Then you use the lab 
and meter to actually access the interior of your 
computer. .. build special circuits and write pro- 
grams to control them. You "sez" your computer 
at work and demonstrate ils power. 

Computer Assisted Instruction 
Your TRS-80 even helps train you. You receive 

4 special lesson tapes In BASIC computer language. 
Using them in your microcomputer, you "talk" to it 
as you progress. Errors are explained, graphics and 
animation drive home key points, Within a matter of 
minutes, you'll be able to write simple programs 


Become the Complete 
Computer Person 
in addition to training in 
BASIC and advanced machine lan- 
guage, you gain hands-on experi- 


ы. , 


to business and personal jabs. You're Irained to 
become the fully rounded, new breed of technician 
who can interface with the operational, program- 
ming and service facets of today's computers. You're 
ready to lake your place in the new electronic age. 


Other Opportunities 

NRI has been giving ambitious people new 
electronic skills since 1914. Today's offerings also 
include TV/Audio/Video Systems servicing with 
training on our exclusive Heath/Zenith computer- 
programmable 25" diagonal color TV... Industrial 
Electronics, Design Technology, ..and other state-of- 
the-art courses. 


Free Catalog...Mail Card 
No Salesman Will Call 

Send the postage-paid card for our 100-page 
catalog showing all courses with equipment and 
complete lesson plans. There's no obligation other 
than to yourself. See how NRI can help vou grow 
with the most exciting and important new field of 
the 805. If card has been removed, please weite 10 us 


NRI Schools 
McGraw-Hill Continuing 
N ! Education Center 
іі 3939 Wisconsin Ave, 
€ фе Washington, DC 20016 
HIL 
We'll give you tomorrow. 
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Listing 1: The SOS file-handling routines are represented as an Apple II Pascal intrinsic unit. 
After compiling this unit and linking it along with the assembled routines, the linked intrinsic 


unit may be installed in the SYSTEM.LIBRARY file or in a program library file. 


(СС fapyright Tin n'Knonski 1982] 


unit 505 Ib; 


Intrinsic СИМ 23; 


Interface 


Procedure 505 Create ( Var Pathname; FileID, AuxID, Storage, EOPBlk : Integer; 
War RetCode ); 


( Creates a file on a block device with the specified pathname. } 
4 Input Values : 
Рабас t A Pascal string that is в valid SOS pathname. 
FileIn : The SOS Tile identification code to associate with the 
created file. 
AuxIn : The SOS auxiliary identification code. 
dtorage : The storage type to create. (me is a standard File, thirteen 
is a subdirectory File. 
EOF B1k : The number of blocks to preallocate for the file on ә hlock 
device. The range is @ to 12767 blocks. 
üutput Values : 


RetCode - Ап integer to contain the SOS return code (а zero means nn 
etrors). 


| 
Procedure SOS Destroy ( Yer Pathseme, RetCode ); 
{ Deletes the file specified by the passed pathname. ) 
{ Input Values : 
Pathname : The pathname of the File to destroy. 
Outpur Values : 
RerCode : An integer to contain the 575 return code {a zero means nn 


errors). 
} 


Procedure SOS Rename ( Var OldPath, MeuPath, RerCode ); 
{ Renames the OldPath to the NHeuPath-name, } 
{ Input Values : 


NidPath : A Pascal string pathname to change РАИ. 
NewPath : А Pascal string pathname to change TC. 


Outpur Values ; 


RetCode + An integer to contain the 505 return code (а rero means no 
errors). 


Procedure 505 Set Info ( Var Pathname, FileList; LisrLeng t Integer; 


Var Retcode); 


| Sets the file information specified by the passed pathname and ListLeng. } 


{ Input Valces : 


РасһЯаше : Тһе pathnsme го set the file informat ion. 
Pile List : The up to 15 byte list (the length SOS uses ts derermined by 
ListLeng: 
Byte Й  — The File attribute bits. Wt 7 set 15 destroy ПЕ; hit 


б set is rename OK; bit 1 set is write PW; hir $ ts read (Ж. 
Byte 1] <- The File identification code. 
Bytes 253- The auxiliary identificatlon code. 
Aytea 11 to 
14 - The packed values for the баке and tise stamp: Year (В..9%2), 
Honth (1..12), бау (1..31), Hour (1..24), Mimite (1.268); 
stored ів Four bytes in the following fashion. 


(high byre) {low byte) 
7 &6 5 4 3 2 1 6|7 6 5 4 3 2 1 ۴ 


mate | ТІР d | d ІІ ЛІ ІЛ І tb 04 ) 
| ‘Year | Month | wy | 


(high byte) Clow byte) 
T 4,7 & * 2 i ЛҮТЕ5 8 4» v 2 1-9 


PL———————— nd d 
МеТтітітіЛ ht eet rb i121 | 


| Hour | Minute | 


(Use packed array [8..14] of char от #..255) 


ListLeng  : The flle attributes to change. One is only FileAttr, three 
is through FileIG, fourteen Is through AuxID, and fifteen 


is everything. 
Пири Yaluesz : 


RetCode : An integer to contain the 505 return code (a zero means no 
errors). 


Procedure 505 Get Info ( Var Pethname, FileList; ListLeng + Integer; 


Var RetCode ); 
[ Gets the File information specified by the passed pathname, | 
| Input Values : 
PathbWame : The pathname of the file to get rhe information from. 


ListLeng  : The length of the file information list to be returned 
by 505 (as per the FileLisr deFinirlion). 


Futpot Values : 
Listing 1 continued оп page 452 


MAY 16- 19 
ANAHEIM: СА. . 


E 


. THE EMERGING | 
INFORMATION AGE: , 


‘COMPUTERS, 
COMMUNICATIONS, 
AND PEOPLE. . 


Join us next spring for... 
` fhe most up-to-the- 
` minute information on 
^. computer technology. | 
Make plans now fo be: 
part of the 1983 National 
Computer Conference— 
and of the future! 


FS onsored by: American Federation ol Information eae societies, Inc; 
Association for Computing Machinery; Data Processing Management 
Association; IEEE Computer Society; ety for Compu uter Simulation 
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Listing 1 continued: Pref ix + А Pascal srring[n] to receive the current system prefix. 
ШШ 


Length + The saxioum length of the string, i.e. m^ 
FileLise : The File information returned on the File with rhe pathname Output Values : 
passed: 
rT a, npe RetCode : т ае са contain the SOS return code (А rero ясаля по 
Byte 1 - File Ldenetfieacion ан 
Byte 2 à 1 : [Low High) Auxiliary (idenrtfication 
xus 5. di : (Low НАА) EOF in bytes Procedure 505 Преп { war oo Re ee WAREN. OS Звао Жақ SysBuf, RefNumb, 
Bytes 9 $ If : Blecks currently used dio 
Bytes |{..!& z2 (Law, піра) Modification date aad tine f pens a file with the specified parhname, 1 
{lise packed array ||..14)| of char or #..255} { Input Values : 
Ret Cade : AN integer to contain the ANS return cade (а zero means no Path t А Pascal arring containing the pathname nf rhe file to 
естеу), be opened. 
! ReqTrpe s The manner іп which to open che File, e.g. @ = file's 
attribote, I = read only, 2 = write only, 3 = read/write. 
Procedure 505 Volume { Nar ПечХаже, VolName, TotalHlks, FreeHiks, HetCode у; Pages : The maher of user supplied pages pointed ro hy rhe бузи 
Е paramerer, Sore that passing а @ means thar SOS Finds its 
I Gets volume information on the device specified by the passed DevHame, | mm buffer. The maximum value is 4; each page is 2% bytes 
long. TÉ a d is passed, then SOS ignores the Sysüuf 
| Inpor Values : parameter, and finds its mm buffer, 
BysBuf : This must be a 1024 byte buffer for SAS to use for the 
Taw Name : А Pascal string containing the device name; maxinum of duration of the open. CAUTION : You cannot use ПЕ deallocate 
15 characters in length, this buffer while rhe file is open. ‘ise a packed array 
if..1523] of char, TE the File being opened is nat on 
Outpnr Values : a blocked device (e.g. a printer, the console), the Syshuf 
pointer is ignored by 505. 
VolNawe : The 505 volume name returned in s Pascal string 15 bytes 
long. FE put Values : 
TotalBlks : The total number of blocks on the volume, returned 
as an VESICNEB integer value (f to 55525). HefXumb = This is the 50S file ceference nuaher returned as an inreger 
FreeBlks ; The number of available blocks on the volume, returned value, to be used іп SOS Read's and 505 Write’s to rhe file. 
as an UNSIGNEN integer value (f ro 55535). NetCode : Ал integer to contain the SAS return code (a zero means no 
RetCode : Ап integer to contain the SOS return code (а zero means по errors}. 
errors). | 
Ш 
Procedure SOS Set Prefix ( Var Prefix, RetCode у; Procedure SOS Kew Line ( RefNumb, Flag : Integer; Меыг + Char; Var RetCode ^ 
( Sets the syscem prefix (NO? the Pascal prefix!) to the passed prefix ! tnables/disables the “newline” read node (i.e. stops a read on the specified 
string. j Nemh when enabled). | 
f Input Values : [ тар Valdes : 
Prefix : А Pascal string up to 253 characters long containing Зека = The reference тираБет of the File. 
the system prefix value. Note that a "/" is automatically 
added ro rhe end of the systen prefix. Flag : fi..127? is disable; 128..255 is enable the newline mode. 
Ducput Values : Че = khe character to be used as а newline character (terníinares 
the read). 
RetCode t Ап integer to contain the 505 return code (а zero means no 
errors}. Output Values : 
} 
Зекбайде і Ап Integer to contain rhe SOS return code {a zero aeans no 
Procedure 505 Cet Prefix ( Yar Prefix; Length : Integer; Var RetCode ); errors }. 
! 
¦ Gets the current system prefix (NOT the Pascal prefix!). | 
Procedure SOS Read f ReFNumh : Integer; Vat InputRBuf; WytesReq : Integer; 
4 Inpot Values : = War BytesRead, RetCode ); 


Listing 1 continued on page 454 


FREE SHIPPING 


ІВМ” Personal Computer Products 


5 MB Hard Disk System $1525.00 
Davong 5, мв Hard Disk System 2099.00 


Quadram - Quadboard with Parallel 


Port, Serial Port, Clack/Calendar, 
Expandable to 256 К 


64 Kon ord. $425.00 
128 K on bro. 539.00 
192 K on brd. 629.00 
296 K on brd. 719.00 


Quadram Memory Expansion 


192 K Maximum 
64 K on бга. 

128 K on brd. 
192 К on Drd. 


$230.00 
350.00 
490.00 


Amdek Monitors 


Mod. 300 Phosphor $175.00 
Composite Color 345.00 
IBM RGB Compatible Color 695.00 


IBM/TRS 80 Disk Drives/Cabinets 
TM 100-1 Single 40 Track Drive $199.00 


with Cabinet & P/S 249.00 
TM 100-2 Double 40 Track Drive 289.00 
TM 100-3 Single 80 Track Orive 289.00 
TM 100-4 Double 80 Track Drive 399.00 
8" Dual Slim Line Power Supply & Cabinel 249.00 
514 Exlernal Power Supply & Cabinet 49.00 


VISA, MASTERCARD 15100 Mın Add 2%) 
Or Certified Check 


90 Day Warranty (Parts & Labor) 
TRS 8018 3 Registered Trademark Tandy Corp. 
8 Paces биінесі to Change Without Notice 


1- (800) 


P.O 


The SA2 is п robot develuped for the educational market, and has 
been designed fo meet а requirement for a robot which will emulate, 
i behaviour and physical attributes, targer industrial robots 

The огт сап access 360° with о reach of 18 inches and a maximum 


ҮШІ elb | 


DATA MAIL 


BOX 818. RESEDA. CA 91335 


Circle 240 on inquiry card. 


Apple 11° Computer Products 


Apple Saver Syslem 
Apple Compatible Disk Drive w/Cabinet & Cable 
w/Conlroller 


$73.95 
285.00 
345.00 
60.00 
99.95 
1525.00 
2099.00 
35.00 


16 K Ram Card 

Printer/Graphics Interface 

Davong 5 MB Hard Disk System 
Davang 12 MB Hard Disk System 
Apple Compatible Joysticks 


Epson/Smith-Corona 
c Printers 


MX80 $450.00 
hr MX80 F/T 535.00 
MX100 685.00 


975.00 
$29:95 


Smith Corona ТР-1 Letter Quality Daisy Wheel 
TRS 80 / IBM Parallel Printer Cable 

(with purchase of printer) 
TRS / 80 Parallel Printer Cable 

(without printer purchase) 


etn TRS 80° Mod Ill 


39.95 


48 К: 2 Tandon 5% Disk 
Drives w/ RS 232..$1725.00 


Memory & Media 
IBM 54 К Upgrade Kil (9-4 164) 
16 К Upgrade Kit (4116) 
Maxell Diskeltes 


$79.95 
1865 


MD1 - 5/5 - D/D $36.00/Box ol 10 
М02 - D/S - D/D 46.00/Box of 10 
, Commodore VIC-64 $ ball 


FREE SHIPPING IN CONTINENTAL US 
(TRS ВО MOD til EXCEPTED) 


(213) 993-4804 
(in Cane, 


635-5555 


Circle 238 on inquiry card 


The Syntheasy 


A low cost speech unit complete with 
Volrax speech output chip, untied 
vocabulary, power supply, speaker 


and case, all for only - $149.95 


DEALER INQUIRIES INVITED 
For further information contact 


INTELLIGENT ARTEFACTS LTD. 


19205 Parthenia St., Suite H 
Northridge, CA 91 324 Те!(213) 993-4803 | 


Circle 239 on inquiry card. 
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Listing 1 continued, 


( Reads From the file specified hy reference number. } 


| Input Values : 


Re Ншаһ : The reference number returned from the successful 505 Open 
request. 

GyteaReq : The number of bytes to read as ап UMSICNED integer value 
(#..65535). 


Output Values : 


TnpurBuf : A pointer to the buffer to read into. Use a packed array 


[ф..??] of char, 

The actual number of bytes read into InputBul. 

An integer to conraln the 505 return code fs zero means no 
errors). 


fytesRead 
RetCode 


tr тт 


} 


Procedure SOS S Read ( RefNumb : Integer; Var InpucSuf; OffSet, 


BytesReq :Integer; Var BytesRead, RetCode ); 


{ The Same as 505 Read, except that che buffer read into 15 indexed t» offset 
bytes (e.g. for a read into a string}. 


ł 


Procedure 505 Write ( RefNumb : Integer; Var BufPtr; NumbSyces : Integer; 
Yar RetCode }; 


1 Wrices to the File specified by reference number. ) 


f Input Values ¢ 


RetNunb : The SOS reference тает returned From the successful 
505 Преп request. 

SBufPrr : The Pascal bufter ro write to rhe File, a packed array should 
he used. 


NumbByres ; The number of bytes to write From BufPtr. 


Output Values : 


Fee Code : Ал integer to contain rhe SOS return code (а zero means no 
errors). 


) 


Procedure 505 5 Write [ RefNumb : Integer; Var RufPtr; OffSer, 
MumbBytes : Integer; Var RetCode ); 


| The same as SOS Write, except that the write buffer pointed to hy BufPtr is 
indexed by OfFSet bytes.) 


Procedure SOS Close ( RefMumb : Integer; Var RetCode LE 
t Closes rhe file speciFied hy reference number. | 
{ Input Values : 


2efNunb 1 The reference number returned from rhe 505 Open request. 


Патрис Values : 


RetCode : An integer го contain rhe SNS return code (а zero means no 
errors). 


; 


Procedure SOS Flush ( RefHuah : Integer; Var RerCode ); 


{ Тһе 505 output buffer assoclared with the File specified by the passed 
reference namber {3 immediately uritren ta the file. } 


| Input Values : 
Зе Ғазаһ : The reference number returned from the 505 Open request, 
'rutput Values : 


RetCode : An integer to contain the 505 return code (а zero means no 


errors). 
] 


Procedure SOS Get В Mark ( ReENumb : Integer; Var BlockNuab, RetCode ); 


| Gees the current mark, ar position of rhe File specified by the passed 
reference number, rounded up to the nearest 512 byre block. } 


| Input Values : 


RefNunh : The SOS file reference number returned by the SOS Open 
request. 


Mtput Values 1 


BlockNumb : The mark rounded up tp the nearest 512 byte block number. 
Ise ao integer For rhe $..12767 value range. 
RetCode + An integer tn contain the 505 return code (a zero weans no 


егтогв). 


Procedure 506 Ger B EOF ( RefNumb : Integer; Var BlockNumb, RecCode }; 


{ Gets the current EOF of the file specified by the passed reference mimber, 
rounded пр ro the nearest 512 byte block. | 


| Input Values : 


Refuunb : The 505 file reference mmber returned by the 806 Open 
request. 


furput Values : 


BlockNumb : The EOF rounded up to the nearest 512 byte block number. 
Ose an integer for the d..32767 value range, 
Yet Code : An integer го contain the SNS return code (а zero seans no 


errors). 


! 
Procedure 505 Set Я Mark ( ЕеҒЧшаһ, Base, BlockNumb + Integer; Var RetCode 1; 


[ Sets the current mark of the specified File ro che 512 byte block number 
speciFied. ) 


f Тора" Values : 
Listing 1 continued os page 458 


Need help organizing your data, 
your office, and your career? 


NONPROCEDURAL LANGUAGE 


EU 


iT 4 Г 
Ü йы 


Use this book and one of these disks 
to transform your raw data into information for decision making. 
Finally, you will have direct access to your databases, your way. 


AN INTRODUCTION TO NONPROCEDURAL LANGUAGES 
from McGraw-Hill Book Company complements a new software 
product by DeskTop Software Corporation. AN INTRODUCTION 
TO NONPROCEDURAL LANGUAGES presents a new and 
simplified way to get the most out of your ІВМе, Apple®, or 
DEC? personal computer system. The NPL™ Information 
Management System is specifically designed to: 

О Build new databases quickly 

C) Search and Sort and Sift through thousands of data items 

Û Tailor tabular reports to particular needs 

П Develop advanced applications without traditional 

programming 


Going into Depth with NPL 

This book does more than just describe the NPL System. It 
covers the basics of these NPL features: 

Û Interactive report request with flexible selection and 

screening criteria 

П Full mathematical calculations and string manipulations 

LJ Preparation of reports in tabular and letter formats 

[3 Creation of summary and extract files from large files 

О Sorting by multiple keys 

О Full screen interactive data entry with field validations 

О Stored requests for complete applications 

The book also discusses actual applications and specific 
features for the ІВМ, Apple, and DEC versions of the NPL 
software. Moreover, NPL language features are compared with 
five major nonprocedural languages for mainframe cornputers. 
Nonprocedural languages have been ín use on the large IBM 370 
computers since 1968, and are currently in use by over 1500 


companies. 


The NPL Information Management System 

The simple efficiency of the nonprocedural languages used on 
IBM computers is now available for mini- and microcomputers 
through NPL, NPL language statements look like plain 
English...easy to understand, self-documenting. NPL sentences 
say simply what must be reported; the computer figures out how 
to produce the desired result. 


Sample NPL Sentences 


SUH TRANSACTIONS BY CUSTOMER, BY STOCK: 
IF ACCNBR EXCEEDS 4000+ AND IF MONTH IS OCT ТО DEC, 


PRINT COMPANY, OVER STREET» OVER CITY: STATE, AND ZIPCODE 
IF ZIPCODE FROM 07000 TO 10979, AND SKIP 4. 


You can order NPL Information Management Systerns... 


—For the DEC Professional 325/350 computer from Digital Equipment 
(order No. QA117-C3 NPL). 
—APPLE/NPL from Authorized Apple Computer dealers, for the Apple Il 
and Apple ІН (available 3/83). 
—For the IBM/PC and other computers from DeskTop Software 
Corporation, 


ol 


Available at your bookseller or computer store. 
Or use coupon for a 15-day FREE examination! 


McGraw-Hill Book Com 

Attn: D.K. Dennis, 27th Floor 

1221 Avenue of the Americas 

New York, INY 10020 

Please send me the book for 15 days on approval. 

· LI INTRODUCTION TO NONPROCEDURAL 
LANGUAGES: USING NPL, $24.95 (65301-1) 

О Bill me. After 15 days I will pay you for the book plus 
postage, handling and local taxes. 

О Enclosed Is my check/ money order (including tax). McGraw 
Hill pays postage and handling. ff not satisfied, | may return 
the book within 15 days for a full refund. 

О Please send more information on NPL. 


Мата 
Address] Apt; 
City/State/Zip 


0411:2144:3 


DeskTop | а 
software Corporation "НИ 


228 Alexander Street. Princeton, NJ 08540 


е + SPECIAL 


eg. 


"^ 


eS 


PRICES 
. ARE ONLY 
PART OF 


Є 


OUR SERVICE 
THE COMPUSHACK LINE OF SPECIALS 
APPLE 10096 Apple compatible; runs DOS 
3.3, PASCAL, CP/M, etc. 15% more storage 
by using enhancer diskette. 300% faster 
frack-to-rock speed. 
$279.00 
SUGGESTED RETAIL PRICE $429.00 
Drive with controller card. . , , . $359 
Sama drive but slim line 
Y (no controller)... .. . $399 
slim line drive} MB copacity + 
controller .,..... ... 8998 
APPLE 11-- Complete System: 
APPLE H+ Computer, disk drive 
and controller, 12" monitor, 
green screen. . ..,. 2... 81509 
APPLE li+ compatible 
Winchester drives 
5MB... .$1795 ТОМВ.... $1995 
Includes controller, cables, soft- 
ware for CP/M, DOS or PASCAL. 
COMPUSHRCMH  & ат, controller, power supply, 
| € cobles cabinet and software ... $1595 
appic APPLE Il plus 64K, 780 card, 80 
column card, controller hand- 
- wore diagnostic, DOS 3.3, disk 
drive 63K, green monitor—runs 
| DOS 3.3, CP/M and PASCAL . . $1950 
an OTHER PRODUCTS FOR APPLE Il 
— | I VERSAcard-multifunction board. . , $169 
cu C BSRTonsducer... .... ....... $19 
Applications/Demo Disk, ,. .....925 
Parallel Printer Сага............. $69 
PRTA with cobla ...... БЕРІ, 
PRT with EPSON ВОЛОО screen 
graphics dump with cable- 
Groffitticard. ... ......599 
PRTA with NEC 8023 or C.ITOH 
PROWRITER screen Dump 
Graphics ... rotons to 
16K ram card , . TUTTA C 
ЗК ТОТ СОО уа... $175 
64K ram card including DOS 3.3 
disk emulator. . . АР $279 
128K ram card including DOS 3.3 
disk emulator ., ...... ‚+. $369 
PASCAL disk emulator, ...,.... 339 
DOS 3.3 disk етшаіюг........... $39 


GRAPPLER INTERFACE CARD. . . 3139.00 
а a айй] 


Visicalc Expand Program . . . , -$59 
МЕВЅАбох Spooler/buffar 16K 

Centronics Input/Output ., ,,.. .$199 
VERSAbox Spooler/buffer16K 

Centronics and RS232C ‚+. $239 
VERSAbox Reol Time Clock/ 

Display option... . . . . . 2... 58129 
16K Memory Modules for 

VERSANON i oian ess sos , $39 
Standard 6” Centronics Parallel 

Cabia tor EPSON, C-ITOH, 

NEC, ANADEX, and others .... $22 
Standard 6” Paper Tiger or Prism 

Printer cable, Parallel Cen- 

tronics MaleDB25... ,, ... $26 
Miscellaneous cobles for various 

printers. Please specify for 

Qume, Diable, Votrax, NEC 

Spinwriterorother .......... $26 
ВО Соштпсаа,......... ..169 
280 card (no CP/M software 

included) |. ,.. 0-44 ,-. - $48 
Controller for Appte il including 

hardware diagnostics ,,...... $115 


FRANKLIN АСЕЮОО COMPUTER- 
Complete System Franklin Ace 
1000, Apple compatible, 64K, 
Upper ond Lower case 
Typewriter style keyboard, 
12-Key numeric pod, Alpha 
lock keys, Visicalc keys, БО 


isa cae e 1599.00 
OSBORNE COMPUTER SYSTEM— 

includes CRT, 64K, Duat floppy 

disks, RS-232 port, IEEE-488 

interface, Wordstor, Майгпегдә, 

Supercalc, Mbasic and CP/M. .$1795.00 
ALTOS 


Computer 8000-15 ....... $3999 
EAGLE 

Computer System 

ойе! 1, a, ,.. 92699 
Eogle lll. , 53333 Eagle IV $4999 
ADDS VIDEO MONITORS 


View Point Al $560 View Point A2. ..$499 
TELEVIDEO 


ЭОС, , $599 912C 5758 
CORVUS 

5 MB Winchester à $2999 
DMB . . $4399 20MB.. . $5299 
PDS Super Software Specials 

Word Star. . . $220 DBMosier.... $165 
Mail Merge. .$75 Visicalc... . . $190 
Spell Star ... $125 Vvisiptot .... . $170 
Calc Star ,, , 3125  visiterm ... . $90 
Screenwriter ||. $90 Bock It Up. . .$49.95 


Bondits , $25.95 Wizardry .. .$39.95 
Inventory Management Synergistic . $100 


CowPuSHnrcH 
FRANKLIN 


ComPepuSHACK 


orotner. 
BROTHER Model НІ 
16 CPS, Daisywheel, 


letter qualify, 
didirectional printer 


$769.00 


ComPpuSHAcK 


SMITH CORONA TP-1 
2 CPS, 10 or12 CPi, 
Unidirectional 

Letter quality printer 


9569.00 


ComPuSHAcK 


NEC 


DISK DRIVES 


TANDON FLOPPY DISK DRIVES 
TMIOG-ISS/DD .... . . $189.00 
ТМ100-2 05/00..... ,, $2489.00 
TM 100-4 96 TP |. DS/DD , ,,9379.00 
HARD DISK SYSTEMS including 

all software and cabies. 

DAVONG OR CORONA 5 MB. $1795.00 

re . $1995.00 
SHUGART: 
SA400 , 5215 SA800/BOI . $379 
SA450., , $281 5А 850/85 $535 
SIEMENS: 
FODIOO-5, , $189 FODIDOS.., $349 
FDD 200-5 ...5259 FDD 200-8 5449 
QUME: 
DT-5, . $279 DT-8 .$469 
TEAC: 
ҒОООА.... .$189 FDO55A.... $199 
FOSOB ..... $269 FD55B , ,.$279 
FD5OE . . $269 FD55E. . ..$279 
FOSOF...... $389 FD55F .... $399 
MONITORS & PRINTERS 
ВМС 12" green . А , $89 
BMC 12" green (high res.) $149 
ВМС 13“ color monitor ,. ...... $289 
C.ITOH Prowriter parallel ‚ 8499 
C.ITOH Prowriter serial $589 
C.ITOH Prowriter 

15" corriage...Porollel . . $699 


FIO Daisywheel letter quality ©. , .$1395 
MANNESMANN TALLY MT 160 
microcomputer printer. Dot 
Matrix printer, 160 CPS, 
Compact, Cost Effective, 
Built-in graphics. Save $200 $799.00 
OKIDATA 


82А. ...$459 ЯЗА....... $730 
844P,.,...999 84AS..... $1099 
EPSON МХ-80 ... .$469 
MX-BOFT .. $525 МАЈОО. ... 5699 
AMDEK VIDEO MONITORS 

Video100,.. $95 Colorll ,,, $675 
Video-300. , $169  Color!ll . . ,. 9420 
Colori ..., $345 

NEC 

V"greenscreen . ......... $169 
RGB Color Monitor. .,. ... . . $959 
Spinwriter 350 ..... ...... ‚ 91798 
NEC Letter quolity printer 7715... $2399 
PC800!, ..Cal PC8O3IA .. , , Call 
РС ВОЛ2А ...Call PCB8023A.. $479 
PC8033A Call 

CABINETS/POWER SUPPLY 

Duo) 8” disk drive cabinet/ps. .., .5249 
Dual 5'A" disk drivecabinat/ps . .599 
Single 54“ disk drive cabinet/ps, . 569 


2 single side double density 8” disk drives, 


cabinet/power supply. . . . $895 


SPECIALS 
OF THE MONTH 


IBM PC— 
COMPLETE LINE 


ІВМ РС Complete System: includes 64K 
IBM-PC with 2 Норру Disk Drives, Floppy 
Drive Controller, 12” monitor, Color 
Graphics card. All for only , , -$2899.00 

AST CARD 612K memory board for ІВМ-РС- 
512K ram, Clock/Calendor, Serial Port, 
Parallel Port, 
64K. $620.00 512K, .. $1199.00 

AST VO Interface card with Clock/Calendar 

i Parallel Port and 2 Serial Ports $249.00 

AST COMBO CARD 256K ram, 

Parallel Port, Serial Port, Clock 
Calandar and Battery back-up $599.00 
MAYNARD ELECTRONICS PRODUCTS 


Floppy Disk Controller......... $179.00 
Floppy Disk Controller w/Parallel 
РоП,,,......-„.-.--,-.--992000 
Floppy Disk Controller w/Serial 
Port. ; , $239.00 
Memory Cord w/256K rom. .. 5499.00 


PDS UNIVERSAL MEMORY CARD 
^ uniqua memory cord with 256K ram, 
Gama Port and Serial Port. . . .$499.00 
HERCULES GRAPHICS CARD 
This cord gives you 720 x 350 
graphics capobilitios and it is 
completely compatible with 
DOS software for only. .... 5489.00 
BIG BLUE—Oual WO ports, duai 


processing, Serial port, 
Parallel port, 5 MHZ 7-80 В, 
64K, Hard disk interface, 
Cloci/Calendor, let's you run 
existing CP/M software, 
151558900, 3, 


WE'RE OPENING 
RETAIL STORES 
THROUGHOUT THE 
U.S.A. SOON! 


FRANCHISE INQUIRIES WELCOME 


Prices subject to change without notice 
ALL FLOPPIES REPAIRED QUICKLY AT LOW COST 


Ours $479.00 


Sales and Service: 
(714) 730-7207 
Headquarters 


Telex: 18-3511 | J 
Answer Back CSMA ь” 
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Listing 1 continued: 


"e f unb : The SOS file reference number returned by "һе 505 Open 
request, 

Base : Where ro set rhe mark relative to : @ = beginning of the 
file: | = end of the file; 2 = positive from rhe current 
position; 3 = negative from the current position. 

RlockNumh : A integer block number from d to 32767 ro set the mark to. 


Mutput Valuea : 
RecCode : An integer to contaln the SOS return code (à zero means no 


errors). 


Procedure SOS Set B БОР ( RefNumb, Base, BlockNumh : Integer; Var RetCode ); 


( Sers the current ENF of the specified file to the 512 byte block numsher 
specified. | 


{ Тарыс Values : 


RefNunmb + The SOS file reference number returned by the 505 Open 
request, =. 

Base ¢ Where Еп Бес khe mark relative to 1 f = beginning of the 
file; 1 = end of the File; 2 = posirive from rhe current 
position; 3 = negative from rhe current pasition, 

3lockNumb : A integer block number from $ to 32767 to set the ENF ко. 


fmtpet Values : 


Ret Code : An integer to contain the SOS return code (a zero means no 
errors). 


} 
Procedure 506 Get Mark ( RefHumb : Integer; Var Low, Hi, RetCode ); 


| Gets the mark of the specified File as the byte quantity passed as two 
TNSIGNED 16 bic integers. ) 


1 Input Values : 


RefNumh t The file reference mmber returned from the SOS Преп request. 


Output Values : 


Low , Hi 
RetCode 


The mark returued as a 24 bit UNSIGNED quantity, 
An integer to contain the SOS return code (a zero means no 
errors). 


} 


Procedure 505 Get EOP ( RefNumb : integer; Var Low, Hi, RetCode ); 


| Geta the ENF of rhe specified file as the byte quantity passed as two 
UNSICHED 16 bit integers. ) 


{ Input Values : 


RefNunb і The file reference number returned from the SOS Open request. 


fiutput Values : 


The POF returned as a 24 hit UNSIGNED quantity. 
An integer to contain the 505 return code (a zero eeans no 
errors}. 


: 


Procedure 505 Set Mark ( RefNumb, "ase, Low, Hi : Integer; Var RetCade ) 


( Sets the mark of the specified file to the byte quantity passed as two 
UNSIGHED 15 bic integers, } 


{ Input Valuea : 


RefNuub : The File reference number returned Erom the 505 Open request. 
"ase : Where to set the mark relative to : б = beginning ОЁ the 


File; 1 = end of “the file; 2 = positive from the current 


positian; 1 = negative From the current position. 
Low, i : The mark as a 24 bit UNSIGNÉD quantity. The high byte 
of "Hi" MUST BE A (i.e. Ri = 6..255). 


utpat Values : 


RetCode : An integer to contain the SOS return code (a zero eeans no 
errors), 


Procedure SOR Бес РОР С Reffisab, Hase, Low, Hi : Integer; Var RetCode ); 


| Sets the EOF of the specified file to the bere qnantity passed as two 
UNSIGWED 16 bit integers. ) 


{ Inout Values : 


efRuad 2 Ж 

fase : Where to set the mark relative to : Й = beginning of the 
File; 1 = end of the file; 2 = positive from rhe currenr 
position: 3 = negative from the current pasition. 

Low Hi : The EOF as a 24 bit UNSIGNED quantity. The high byte 
of “ni” MUST BE A (4.4. Hi = $..255). 


fietput Values : 


RerCode : An integer to contain the SOS return code (а zero means no 
errorg). 


) 


Implementation 


Procedure SOS Create; External; 


Procedure SOS Destroy; External; 
Procedure 50S Rename; External; 


Procedure SOS Set Info; External; 


Procedure SOS Get Info; External; 
Procedure SOS Volume; External; 


Procedure SOS Set Prefix; External; 
Procedure SOS Get Prefix; External; 


Procedure SOS Open; External; 
Procedure SOS New Line; External; 
Procedure SOS Read; External; 
Procedure SOS S Read; External: 
Procedure 505 Write; External: 


Listing I continued on page 460 


The File reference mmber rerarned from the SOS Open request. 


A Disc Drive Decision Algorithim 


Call PDS Call POS 
about about 
Datadrive™ Datadrive'" 


Want easy 


interconnect 


Call PDS 
about — 


Call, 
let's talk emputers | Datadrive"” 
— Disconnect interface 
board and use with 
other computers. Call PDS 
about 
Datadrive'^ 
Cal, 
let's talk 
ті ii With enhancer diskette | Call PD5 
and 40 track mode. | about 
Datadrive'" 
Call PDS — Mant 300% | 
— about j track-to-track |19 = 
Y Datadrive™ speed? let's talk 
an 
бн. Ontheriahttrackwih УУ 
Cal, operation and precision lead screen 
let's talk lona life? 
SS Highest standards of Call PD5 
components, desian, about m 
manufacture and Datadrive”" 
quality control. 
8500 hours MTBF 
=a p АЛЛА... Want to No 
Datadrive" ig i 
" ч let's talk 
Чо Want а Yes When the datadrive | 
Сай, great price? ] кы not driving, 
let's talk it's not using power. 
anyway. An | | و‎ | TEN 
at the PDS price. c 


Universal Inc. 


(714) 730-6772 


2650 Walnut Ave., Suite G 
Appie It isa trademark of Apple Computers Inc. М 
өлексе лысага Tustin, CA 92680 
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All logical Paths Lead to 
PDS Datadrive for Your Apple Il. 
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Listing 1 continued: 


Procedure 505 5 Write; External; 
Procedure 505 Close; External; 
Procedure SOS Flush; External; 
Procedure SOS Get B Mark; Exkernal; 
Procedure SOS Get В EOF; External; 
Procedure 505 Set В Mark; External; 
Procedure 505 Set B EOF; External; 
Procedure SOS Get Mark; External; 
Procedure 505 Cet ENF; External; 
Procedure 505 Set Mark; External; 
Procedure 505 Set ЕОР; External; 
Procedure 505 Data, External; 


End. 


Listing 2: The assembly-language implementation of the SOS calls must first be assembled. 
Then they may be linked to either a compiled main program or an intrinsic unit. All necessary 
equates and macro instructions are at the front of the listing. Apple Ш extended addressing is 
used іо pass pointers to the Pascal stack/heap space as SOS call parameters. 


H Permanent Zero Page registers 

% 

TRECE -EQU ФЕЙ 

ZREGI «ЕО ЯЕ2 

ZREGZ EQU JES 

ZREG3 EQU GEG 
ZREGA EQU ФЕЯ 

ZREGS „EQU GEA 

ZREGÓ EQ ФЕС 

ZREG? «EQU JEE 

: Return Address Zero page location 
ч 

RETURNS -EQU 928 

3 Zero page Pascal Enhanced Indirect Addressing Registers 
H 

ZREG,$ -EQU ZREGB 
ZREGÉ I -EQU ZREGI 
ZREGS2 .EQU ZREG? 


505 Call Codes 


CREATE .Equ pcp 
DESTROY „ЕШ Әсі 
RENAME -EQU cz 
SETINFO EQ pcs 
СЕТІНЕО EQU HCA 
VOLUME .£QU pcs 
SETPRE .EQU pce 
GETPRE EQU gc? 
OPEN „ЕДИ СН 
NEWLINE .EQU #9 
READ „EQU BCA 
WRITE «ЕЛІ pce 


ма ми ша 


ша 


гі wi 


че wa wl 


МА WE əл ES жа ыл ыа фа ба u$ 


Et м: т! ма ШУ ыз шз 


„EQU асс 
JEQU gcn 
EQU HCE 
„ЕСП ACF 
.EQU dpa 
„EQU #01 
Call the specified SOS service using “SOSELE” 
. MACRO 505 
BRE 
.BYTE xl 
-WORD SOSBLK 
. ENDM 
a two byte quantity in the location specified 


«НАСЕО РОР 
PLA 

STA ХІ 
PLA 

STA дін 
“ЕМНЕН 


Pushes a two byte quantity onto the stack 


MACRO PUSH 

LBA 11-1 High byte First 
PHA 

LDA 21 

PHA 

.FNUM 


Moves Location] -> Location? 


MACRO MOVE 

LIA 51 

STA x2 

LDA Xii 

STA 12%) 

„Он 

. PROC SOSCREATE, 6 


*#®&®*#*#ж# йк &Ж& ЖЖЖ ## ЖА ЖА ЕЛ &ЕЯЖКЕКЖ ИАА Ж& Ж Ей ай А А А АГА ЕК ЖК ЖАА АЖ К Ж А їй & ЖЖЖ Ий 
Hame: SOSCREATE 


Stack Usage: 


Return code prr., ENF blocks, Storage type, Auxiliery id, 
File id, Fathname ptr. 


Global Registers Used: 


ZREGAG, ZREGP1 


Files Used: 


Creates а file upon successful completion, 


RH EKER EEARKERERREAAAKGARNRRELALKLERERALAAHARREREEELRADAERRARERA AKANE 


Listing 2 continued ап page 462 


Subscribe to 
The Wall Street Journal 
and get all the business news 
youneed.. 


. when you need it. 


= 


т 
" 
ж 
SUPR a 4? 


E dt М 


VALL STREET D | 


Б... ee ا‎ аы й die sa 


| Nae 4 1 кіді Onder Ordre: | 


t 
d Е лене" 


» жь тз үз оза oj 


? 
8191522549 5*| $a 
at t . 


Е “4 


ь ý “ 
М; АА S 
i 


‘News— 


Worlg- Wide 


NES S UE RA ль" 


if you're in business and serious about 
getting ahead, vou have to search around to get 
all the business news you need these days. 
Even the best daily newspapers give you only a 
section of business news. And if vou have to 
wait a week to read a business magazine, the 
news may not be news anymore. You wind up 
getting too little, too late. 

There is one publication that gives vou all 
the business news you need when you need it. 
The Wall Street Journal. Everyone who 15 
serious about business knows that The Journal 
is serious business. Thats why most suc- 
cessful executives start their day with The 
Journal. They just open its pages and the world 
of business is laid out for them —like a map of 
opportunity. It's where the big business stories 
break. /f's unmatched in providing valuable m- 
formation. Its the way the word gets around. 

Every business day, The Journal reports 
anything happening anywhere in the world that 
can affect business— your business. It tells 


Circle 489 on Inquiry card. 


Д а cs пани көн көн көн көн жөн көн кен шен шн 


Don’t settle for too little, too late. 


you what new products and services are being 
developed. Where markets are opening up. 
How companies are coping with inflation and 
energy problems. Which companies are merg- 
ing. Whose sales are surging. And along the 
way you'll probably discover many pointers to 
help direct your company to bigger profits and 
boost your own career. 

And of course, there's The Journal's 
famous coverage of investment news designed 
о help you manage your money more prof- 
itably. There are regular feature articles on 
personal finance with subjects such as tax 
shelters, mortgages, C.D.'s, stack and bond 
selection, tax rulings and much, much more. 

If you're serious about how you manage 
your business, your finances, your career, 
don't settle for “too little, too late.” Subscribe 
to The Wall Street Journal and get all the 
business news you need. .. when you need it. 


You can have The Journal rushed to you 
every business day for six months (26 weeks) 
for only $47 — that's about $1.80 per week. All 
you have to do is mail the coupon. Do it now! 


Call Toll Free 
800-345-8540, ext. 14 


(in Pennsylvania: 800-662 -5 1 8O. ext. 14) 


THE WALL STREET JOURNAL 
Att: Manager of Subscriber Service 
Subscriber Service Division 

200 Burnett Road 

Chicopee, Mass. 01021 


O Please enter my subscription to The Journal for 
six months (26 weeks) at $47. 


(3 І prefer one year (52 weeks) al $89. 
O Check enclosed O Please charge my: 
O American Express © Diners Club OMC O VISA 


Card No. Expires 
Signature 

Name 

Address 

City State Zip 
Limited time offer—good in Continental U.S. only. 


JAAD 


L 
i 
} 
) 
i 
j 
Ї 
| 
| 
i 
all 
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Listing 2 continued: 


„REF PARAN , PARAHI , PARAM? , PARAM , PARAMS 
„ЖЕР PARAMA, PARAM? , PARAHO , PARAMI@, PARANI 1, PARAM! 2 
. REF PARAIH1 3, PTRPRHG,SOSELK 
r 
POP RETURNS 
POP ZREGÓ! ;S08 return code ptr. 
PLA 
ASL A 
STA PARAL 1 Second byte 
PLA 
ROL A 
5ТА PARAHI 2 sthird byte 
LUT 49. 
STY PARAMIG 
STY PARAM] 3 ¿First and Fourth bytes 
STY PARAHZ :ZREG HSB 
PLA 
STA PARAM storage type 
PLA 
POP PARAM? sAux. ID 
PLA 
STA PARANG ¿File ТЮ 
PLA 
LDA #8. 
STA PARAMS sLangth 
MOVE PTRPRNG, PARAMS Create list pointer 
РОР “БЕС ;Pathname ptr. 
LDA FZREGBG 
STA PARAM] ;2REG ptr. LSB 
LDA әз. 
5ТА РАВАН ;Parasetec count 
5n8 CREATE sIssue 505 call {assure Y =$) 
STA (XREGB I) ,Y :Retncn code LSB 
TYA 
STA (ЕСІ), Y „HSA 
PUSH RETURMÉ 
RTS 
. PROC SOSDESTROY,2 


E ER EE E A RE A 1344151 Тітізілілі залал іділін ізі ері ізі нні 


ast V? wt 


Rane: SOSDESIROT 
Stack Usage: 
Return code ptr., Parthname ptr 
Global Regtsters Used: 
ZREG##, ZREGÉI 
Files Used: 


Attempts to destroy rhe File with rhe passed parhname. 


АТАНА eei E Re eee e de tine oe e e e ene eld Hel Reef fe ee GIG een Ж 


-» ша wi ша тз gh WF фу ŒF gp ш uj ча dà Wi 


-REF PARAMS , PARAHI , PARAMZ , SOSBLK 
РОР БЕТПЕН 


РОҒ 2КЕСЙ1 Return code ptr. 

РОР ?ЖЕСМ ;Pathneme ptr. 

LDY fý. 

STY PARAH? 

LIA SZREGRO 

STA PARAHI ;Pathname 7REG mumher 
LEA A. 

STA РАЋАИЙ Paras. count 

505 DESTROY ;lssue 505 call (assume Y = 0) 
STA (ZRECB1),Y 

TYA 

[ay 

STA (ZREGB1),Y Post return code 
PUSH КЕТПЕН 

RTS 

«PROC SOSREMAHE , З 


Ehre ic doble eei Ko deiode A abl Keine let BAAR EAA KA lol folc donc cdi hak 
Mame: SOSRENAME 
Stack Usage: 
Return code ptr., New распаве prr., Old pathname prr. 
Global Registers Used: 
КЕС, ZREGB!, ZREGHZ. 


Files Used: 


ыя wh ы) wu ыл ша Aa ша уф ши мл we ың 


File pointed to by passed pathname. 


ab we Ve we 


RELLAAKCKELEARTERRRAREREERAAERREREARALERRELAERRARAEARERRERRAADRHCERERERREREKAEREES 


LII 


“КЕР PARAL , PARAMI , PARAN?, PARAMS, PARAMS 
» REF SOSBLE. 

a 
РОР RE URN 
POF ZREGÓZ {есас code ptr. 
POP ZREGBI {Меш path ptr. 
POP ZRECBO 2014 path ptr. 
LDT %. 
SEY FARA 
STY PARAM2 
LDA Ә2ЕЕСЙІ 
5ТА PARAM :Яеы pach ZREG 
LDA 4ZREGHO 
STA PARAMI ;0ld path ZREG 
LDA #2. 
STA РАВАМӢ ; Param. count 
505 RENAHE "Issue 505 call (assume Y = 9) 
STA (28ЕС82),Ұ 
Т(А 
ІНҮ 
STA (ZRECS2),Y Post return code 
PUSH RETURNS 
ETS 
» PROC SOSSETINFO, & 


іы іі defeieieitk hs blieb deed in dh Яй Ж ККЕ КЁ ЭЯ ЖАС EAAAEAkKRAkf E RtRARÉEAA AK 


Mame: SOSSETLHPO 


ma wt ga 


Stack Usage: 


эч swuonexgng LAG (2 TFSI 12qui23a(] 


Listing 2 continued: RRK 


SSGINFO + BYTE 9. 

А « WORD SOSBLX 
* 
i Return code ptr., List length, File list ptr., E A (REGE), T 
2 Pathname ptr. Тһе COINFO coroutine іп SOSCETINFO is used to INY 
3 execute the call. STA (2ВЕСЙ2),Ү ;Post return code 
- Global Registers Used: v = { 

ZRECÉS, 7ЕРОВ!. a PROC SOSTOLIME , 5 


AdkkhkkkARAAAKkkkkhBf de dkkirkkékàkAk&tk&kkAkkki&kk&áükdk&ikAA£AAAAfCkkkkkfA&kdAkkkX4A4AAkkk&d 
Files Used: 


Hane: SOSVOLUME 


The passed pathname is used in the SOS call. Stack Usage: 


HHERELEAELLELAREAELALAAE LLL PAERAR HARARE 1313 ізді ІІІ 3121111. 


at ад шп BA ша ша St ша ж? 


Return code ptr., Free blocks ptr., Total blocks ptr., 
Volume name ptr., Device name ptr. 


в 
5 
.REF COENFO, SSGINFO 3 
» в 
Ы LDA ISETINFO 4 Global Registers eed: 
STA 556 INFO ;Set the SOS call to SETINFO : т 
ТИР СОІНҒО “Бо co the coreuríne TROP, SEUL, es Si 
«PROC SOSCETISPO,4 VC---————————————————— 
Шыныны ііі ііі ііі ті ізді ріл тірі ді id 
Ра ? 
А Hame : „ВЕР PARAM , PARAHI , PARAH2 PARAM] , PARAMS 
А ыла „REF FARAHS , PARAMS, PARAJ? , PARAMA , SOSELK 
¥ + 
ж k т 
: MCA PUNIRE POP RETURN 
- POP ZREGA ;Return code ptr. 
i Return code ptr., List length, File list ptr., Pathnsme ptr. POF ZREC3 ;Pree blocks ptr. 
: Р POP ZREG? ‘Total blocks ptr. 
Global Registers Used: РОР PREG I ;Vol дама ptr. 
P 2ЕБОРИ, ZREGPI, ZREGH2. POP ZREGÓ „Печі се name ptr. 
Е " ы LOY Fé. 
2 ‘ STY PARAMA 
; Ter алы STY PARAM? 
* LDA PzREGI 
The passed pathname is used in the SOS call. STA PARAM} ;Woluwme name 7REG 
pevvv-v-——————————————m LDA TZREGÉ 
> 5ТА PARANI sevice name ZREG 
Н з t LDA #4. 
er ае " STA PARAMÉ ;Paran. count 
pei COINFO $5СТЧЕО SOS VOLUME ;Issue 505 call (assume Y = 8) 
Р й ы STA (ВЕСА), Y ;Post LSE return code 
H LDA PARAM? 
LDA ФСЕТІНЕО 
T puc Timm .Set the SOS CETINFO call STA (ZREG3),TY 2458 # free blocks 
COINFO POP RETURNS ers جج‎ ¥ 21584 1 block 
POP ZREGH? ;Returm code ptr. ТҮА а 7 мета , 
PLA INY 
s PARAMS List return length STA (ZREGCA),Y -MSB return code 
LDA PARAMS 
POP TREGBi - t list prr. STA (ZREC3),Y ;MSB $ Free blocks 
POP 2һЕСМ :Pathname ptr. LDA PARAMG 
LEY t. STA (ZREG2),Y НЕ # total blocks 
adi нан PUSH RETURNG 
RTS 
LDA SZRECÓ! „PRO: SOSSETPREFIX, 2 
STA oes «Біле list ZREC есіні аа ыы акаа eode iibi ыы 
LDA ЕНЕСФО 4 
in p 
ұз Б .tathname ZREG : Name: SOSSETPREFIX 
STA PARA ;Paraa. count 3 
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Dogged attempt to learn a Second language. 


CP М іва repintered imndemark of Dighal tsearch Corp, 


For the name of the dealer nearest you, phone (8001 227-2400, ext. 948; in California, (800) 772-2666. ext. 948. For more information, 


And now, [InfoStar 
The first DBMS you can use 


without speaking 


So put awav your GO TOs and 
DO WHILEs, 

InfoStar is one microcomputer 
data base system that doesn't ask you to 
write in code, Or learn a programming 
language. Instead you make selections 
from an on-screen menu written in one 
easy language. English. 

Which means you don't have 
to be a programmer or computer jock 
to use it. But. in case you are. there's 
something in it for you, too. 

With InfoStar, vou can generate 
a custom application four times faster 
than with other DBMS software. 

Reason being it has a lot of the 
features that made WordStar“ the 
standard in the industry. For instance, 
select-as-you-go menus prompt you 
through all procedures. And to format 
a data entry form or report, you simply 
draw it on the screen. We've said it 
before: what you see is 


programmerese. 


(and self-documenting) capabilities 
than you've come to expect from any 
microcomputer DBMS. 

Starting with report writing, A 
custom report feature — complete with 
transactional updating and exception 
processing abilities — lets you format, 
manipulate and merge countless differ- 
ent ways. And a quick report feature 
lets you finish faster than you can count 
them — usually in 60 seconds or less. 

Not that you have to slow down 
to sort things out either. Because InfoStar 
can sort five to six times faster than 
any other DBMS in its class. 

And for data entry, there are 
high-end minicomputer features. Like 
batch editing. And 200 editing mask 
combinations, to name a few. 

All that's required of you is that 


yau have а CD/M-based computer. 


And that you take a trip over to your 
local computer store to 


what you get. ن‎ — ask about InfoStar. 

But, of course, that's = They don't speak 
not all you get. programmerese. 

Fact is, InfoStar has WELCOME TO But they're happy to 
more informative talk business. 


ж 
а + 


write MicroPro, 33 San Pablo Avenue. San Rafael. CA 84903. (415) 439-40 


INF OSTAR 


The Місток бойна Company 


= 
= = 
mmm а = 8 9 
== т 
" а. = 


а 
ғ w 
4 


Circle 535 on inquiry card. 
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Listing 2 continued- 


Stack Usage: 


ығ Wk ша ый шт 


ың 


~ PROC 


Stack Usage: 


са фа т. 444 MO шл wj Ша ші рі тї ыз Bi 


«REF 


РОР 
POP 
PLA 
STA 
PLA 
POP 
LOE 
STY 
LDA 
STA 
LDA 
STA 
805 
5ТА 
TYA 
INY 


Global Registers Used: 


ЕКЕСӨф, ZREGÉI. 


Mane: SOSGETPREFIX 


Global Registers Used: 


ZREGPR, ZRECÓL. 


Return code ptr., Prefix pathname ptr. 


PGETEEETITETETITIIIRRRRRREIRIIIICIPTILIILLLRRIITDIPIpPADIIIIDIPbRSAITILIPRTRITIPEE III 


PARAM , PARAMI , PARAM? , SOS BLE 


RETURN 
ZREGS1 
285504 
8. 
РАБАН2 
4?ЕЕСИЯ 
PARAM 
n. 
PARAMI 
SETPRE 
(ZREGH1) , Y 


(ZREGÓH ) ,Y 
RETURN 


SOSGETPREF1X,3 
dich йй эй e eddie doc eee ЖА Ж Ж e feine ee cci en oie RAE AR AE 


;Return code ptr. 
;Prefix path ptr. 


Prefix pach ZREC 


;Essue SOS call (assume Y = 0) 


¿Post return cade 


Return code ptr., Maxinum prefix length, Prefix pathname ptr. 


LES IspLRpPRPRDRpsR lil llILlIPblpprprprclccrcrltPsktpslTpPTPbrpRPD DIDIT DILE RI # А ЖЯ ЕИ T TITari 


PARAM# , PARAMI , PARAM? , РАВАНЗ, SOSBLK 


КЕТПЕН 
ZREGBI 


PARAMS 


CETPRE 
(ZREGB1},¥ 


Return code ptr. 


;Haximum pethnase Length 


;Prefix path ptr. 


:Рте іх path ZREG 


;issue 505 call (assume Y = 4) 


STÀ 
PUSH 
RTS 
«ҒЕОС 


Name: SOSOPEN 


us "Cb ша wu wt 


Stack Usage: 


wt mu w* mz ше Wè 


Files Used: 


ма 


«REF 
- ВЕЕ 
. REF 


РОР 
РОР 
РОР 
РОР 
LDT 
STY 
STY 
LDA 
STA 
PLA 
STA 
PLA 


MOVE 
PLA 
STA 
PLA 
РОР 
ым 
STA 
505 
STA 
LOA 
STA 
TYA 
INY 
STA 
STA 
PUSH 
RTS 
„PROC 


аз e" ШТ 


Global Registers Used: 


Name: SOSNEWLINE 


(ZREGUI), Y 
RETURNS 


SOSOPER, 6 


ZREGØ, ZREGI, ZREG2, ZREG3. 


;Post return code 


HERDS REE EAD diede drip Rik iei RR Eh o d f folo dei de Ж} ЖА dn det AR n A 


Return code ptr., Reference numher ptre, System buffer ptr., 
¥ o£ pages value, Request access type, Pathname ptr. 


Opens a file under the passed pathname. 


SHECARERALAKCKE CRARAARAREAAKEKAKERKEERELLALAAAKEAAAECKELAARAAERERERARRALEARAARARE 


PARAMS , PARAMI , PARAM? , PARAM, PARAHA 
PARAMG , PARAM? , PARAMS , PARAM? , PARAHIG, PTRPRHT 


SOSBLK 


(ZRECG3),Y 
(ZREGZ),Y 
RETURNE 


SOSWENLINE, 4 


:908 return code ptr. 
;:Reference number ptr. 
;Sytem buffer prr. 


;System buffer ZREG 
iF pages 

;Length of Open 115г 
¿Parameter count 
Open list ptr. 
iRequest access type 


;Pathnase ptr. 


;Pathname ZREG 
«Call SOS (assume Y = 0) 


‘Fost the return code 
;Reference number 


decidir dei dein Re e In e ofc cric ER o o ы ыыы 


Listing 2 continued on page 470 


iBEX 7202 
R $2,295! 


NEVER BEFORE SO MUCH _ 
FOR SO LITTLE. MERRY CHRISTMAS! 


1 Е 2 | 


O = 


What a gift from a major Japanese Look what you get for $2,295: 
manufacturer! By the end of 1982, we want  Z80 
to move our remaining inventory of 7202's. . CP/M compatible 
Due to a special purchase, we are able to offer » 64 kilobyte RAM, expandable to 
this product while they last for $2,295. It's 192 kilobytes 
fully documented and comes with a 90-day · Dual 8" floppies (1.2 megabytes each) 
limited warranty. switchable to IBM format 
This computer features dual 8-inch double- * 12" green phosphor monitor (80 x 24 
sided, double-density floppy disks, with the characters) 
format software selectable. Because it sup- * Centronics compatible printer 
ports the IBM 3740 industry-standard format, interface 
as well as double-density, data exchange with " Serial interface 
most other computers is possible. * Full function keyboard 
Clock timer and calendar (with 
battery) 
Other models also available at special close-out prices. 
& © 
Access Unlimited 
401 North Central Expressway 
Richardson, TX 75080 
1-800-527-3475 outside Texas 
(214) 340-5366 inside Texas CP/M isa registered trademark 


of Digital Research. 
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Palomar backs its low, low prices 
with great extras: (1) Expert 
technical advice. (2) Fast response on 
orders. (3) In-house service repairs. 
(4) Guaranteed satisfaction! That’s 
no-risk mail-order buying! 


Many praducts are not fisted. Please call our 800 
number if you don't see what you are looking for. 
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Extra 


savings 


plus 
exire 


BYTE December 1982 


SPECIAL! 


SAVE 31% 


Franklin Асе 1000 ....... 1,595.00 
TEAC Super 5 Disk Oriva .. 445.00 
TEAC Super 5 Controller Card 195.00 
Bamini 10...,........... 499.00 
бөліс Graphics Card ....... 99.00 


Тахап tZ" Green Screen ... ta 
Diskatieg ..,............. 3500 
Diskelte Case .............. 500 


Sacer 


NOW — $2,085. 


PRINTERS 


СОМНЕХ 


Comriter GR-1C кжедәйізізагші CALL 
Tractor FRAG ................ 890 
EPSON 
Comtex 4K Buffer .......... 139.00 
Micra bultar ~ БК Parallel ,... 159.00 
Micrabulfer - BK Serial .. ... 159.00 
MPI 

la Ap-Pak , 5 asua 145,00 
i E Adapt er Card к uc - 95.00 
Hi-Speed 452 Serial Card .... 70.00 
Apple Paralle — "110-00 
AK Buffer жї» : 1506.. 1000 
NEC 
4510 RO Serial .............. 1595.00 
3520 КА Serial .........,, . 2,100.00 
3530 RO Parallel ..,......... 1750.00 
3550 AÛ | IBM . *#»ьҗ+ ә» +44 ра 1,880.00 
T710 RO Serial .,,,.......... 2,465.00 
7730 AO Parallel فع وواد‎ a به ب ف‎ 2,985 00 
8023-А Dot Maltix ......... +. 499.00 
nen сео bc. . 150.00 
Cut Sheet Guide (3500) .. ...... 90.00 
Envelope Handler (3500 , 270,00 
Horizontal Tractor (7 .. 15000) 
Bidirectional Tractor | . 34500 
Friction Attachment 17700) ...,. 35.00 


MONITORS 


AMDEK 
Video 300 - 12" Gree 159. 
Color | ~ 13" Color Com pitié `: „„ 379 


Color 1) = Hi-Res AGB ....,.... 79 
Color ІП - Lo-Res AGB .,.,..,. 469 
RGB Apple И Card ............ 169 


COMREX 


NOVELL 
Image 800 ТТ” 


on 
OKIDATA 
Micraline 827-À — ... „........ , 94900 
Microline 83-À ,,.......,., 74500 
Microline 84-5 ............ 125000 
Micralins 84-Р ..,,,........, 1,150.00 
00 

00 

00 

00 


В 


aune 


OLYMPIA 


ES 100 КАО . .......... .... Org, 
ck aer СЕ 799 
CI interface `. ipe ajoa АП 
CCS Apple Serial Card ....... 138 
alll CORONA 

а... т +49 кЗ ъъ} tithe :9 649 00 
Brih MICRONICS 
Gemini 10 Ера »» GALL 
бети! 15 Vibe wx гое МНЕ! 
TEC 
PMC 8510 Раганеј .. 4..... 475.00 
(ТЇН 8510.А Parallel ,......... 499.00 
ITOH 8510-А Seal ........... 650.00 
(ТОН 1550 Parallel ... - _.,.,. 759.00 
ІТ ПІН bap serie) . мм 07 
ITOH F- 10-40 а ФЬ КЕРУ bak 1.525 00 
[ТОН F-10-55 ............. ,.. 1.899 00 
SANYO ини 
O HiRes Green .............. А 
32" Green Screen ............ 135400 
12" Hi-Res Green . еее. аа? BERE 
13° Cotar . در‎ sasaa ی‎ 419.00 
13° Hi-Res alot ............. 89900 


TAXAN 


СЯ 5500.12" Green ...,..... 155.00 KG !2N 12 Greed ........... САЦ, 
СА 6500 - 13" Composite erase 215,0) КА 12 М 12 Amber ,......... CALL 
СН 6600 - 13" RGB . anana 429.00 AGB Vision | а а. ЕНІ 
RGB Vision Il - "NUS т: 
NEC RGB Apple Ii Card. . 22... 129.00 
PC-8041 A- 12^ Green ......... 159.00 U.S.I. 
9 Green Sirgen .............. 14900 
ZENITH 12" Green Screen. .......,.... 159.00 
14" Green ЭЕЗЕВИЛ oe Leer f 119.00 12" Amber Screen ov 464 dew +b 179 00 
RIBBONS ۰ д ны 
Gomer 55, 002. .... een 2500 Сатге ; 15 00 
a NEUE ee ees: T NEC (Th mbie ai 7 ЖЕК 14 95 
reper + 1з вэкатоеотынааныа:а Е 
Epson МХ 80. BO FT ......,. wee 499 Beith coven ei кеге. yt. 


APPLE 


HARDWARE DISK DRIVES 
Annie N Plus .. CALL Ингони Grapes Саня 10500 Corona SHB Winthepler CALL 
CCS IEEE хү OD MPC бега! Printer Card Corona МВ ine мше CALL 
ES Ana i Digital Ca 19000 МЕЙ Super Fan Drik H wrath 
Ы Me 11540 Mumenr Key Pad. — ... 15000 Condrolier Card CALL 
4. 2 РОМ card 7900 OM Lover Case Абаврит: Менс А? угш 
ЕРЕ ures Card " % : D T pd Соттан Card ¥8 ¢0 
есут | ew бү 
Mictobulter іі 32% 57900 ТС Game Padtdies аю ae ЖШ 
Micrasolt 280 Sottcard — 259 07 TG Joy Stick 47 00 айт 106-00 
Mecioles 16K Ram Card 9900 TG Select. A Роа 47 00 t jn ма е 25900 
Microled Parallel videa 80 Columa Card 239 (0 i 
Printer Card BS Hû Yiewmaz BO . 243 Ш сөлінде Сахӣ e 0 
SOFTWARE 
BUSINESS PERSONAL/HOME га 2 h T 
Fiane Parier 91 1 tuto 1200 
Pascal Tutor 9700 тему Ман pgp Boo Wars nm: 
Pro Easy Weer 13700 Personal Few Syste ей Ч Three Мне {ylang 30 
£asy Wnier 4) Col 7800 Personal Report System 1% AGM 1900 
Super Festi "1; 00 Algetta | J d Cosme (6 Wellenstian ш 
the Аййлезъ Bock 2 E Сотари- Май Arn Shai ио Wis ang Princess же 
Form Meduie Lehs 78% Comp liam fFracbons y Мур Letense 2 
Viale PN — Conpe-Math Феста 31 @ Cranston Manor 27 00 
Des юр 4-4 In ein Compe-Speil Warp Destroyer 2300 
"i 2 (Reng Data Гизк) лю Суми Sinke , HM 
jo МИНИА 200 сео Feve 2 
Viner 290 — GAMES p 5400 
“И 90) Қазы Easter AO Айы» , 24 (0 
тігу 19607 Au Trathe Соле? 1100 {мышт .. .. - 2400 
Super spel! (en Sotrard 4500 Temple of Apana 2100 Gamma боёп IT 2400 
Word Расы en Seg! 600 Batesinne ed Akyn 15 00 батро а 200 
mes ү 1500 ج‎ LES 
Fue at 2300 pem . A 
MISCELLANEOUS Hell Fire Water 4100 Сора and Ropers 20 0D 
Appiesatr Coma mo Star Илии 200 Outpost .. 240 
Base Compan 327 00 Crash Crumble 4 Chomp 21% Dark Fest i £400 
Appie-Doc #1 00 Upon Reaches of Agshal 15 00 Beer fu» - 240 
DB Master 189 DO The Keys № Acheron . 1500 Hadron 280 
рё tality PACK 70 ûf Sneak Allach 23D) Tauns мо 
€-2 aw 13 A600 The Pryor 2300 Srake Byte 24 00 
Pascal Graph. Ба тт SOY Lue 2800 P; = ----- 2400 
HARDWARE SOF ARE o M Риз 119 00 
БИР... .. CALL BUSINESS Mai mati 75 00 
Adam А Eve Game Paddles 2200 Wide On Word Processo 105 00 (naobimaq« қош 
Corona 5 МВ Wonchester CALL Danwes Accounting System 75 Тағ Manage AB 
Corona * MB Winrneste: CALL Easy Writer Н 
РЫС Dist Drive 199 00 Easy Filer 15% GAMES 
STR Printer interlace 2% Easy Manne 134 00 
TG Joystick 5100 Жазубмін Meno Ёмкі 22 00 
КАК НАМ Card 205 00 dork Il 32 
128K RAM Cart wo бекіт юш 
(92K RAM Cain 415.00 бейсі АСК 29 00 
ЈК RAM Card 520 00 Cani To Ату 2500 
HAYES NOVATION 
Micro modem ii papain - 2-4... 2%. UAT РУНА асас сас оа аль 140 О 
Micro modem ld 5-100 reer э» 549. D-CAT гв тез ърва рф чат тте 155 00 
Smartmodem (85-232 | "A ЖЕ Kum CAT ........ӛ........ AER 
Appie САТ . ‚а за re ew ERR 
ает: Modula 222222 37.00 
UDS an set . +s 444 =з (ever 29 00 


00 
00 
00 
Chronograph (AS-232) ......,. 2900 
00) 
00 
00 
00 


103 LP Direct. ....... “а-ы” ШЕ 
103 JLP Auld ^T - 208. 
202 LP 1200 BAUD . a NEM 
212 LP ---- --ізк- + 4144 535 


65.100 HAROWARE 


Tandon TM 100-1 Disk Drive ... 21900 
Tandon TM 100-2 Disk Drive _.. 25900 
CCS Diss Controller CPM 22 ... 42500 
CCS 16K Static Ram Module ,. 29500 
CCS 32K Static Ram Module ... 49900 
CCS 2 Serial Port = 2 Parallel . 359 00 
Comrex Clack Card ,.,..... 11900 
Hayes Micramodem il , ,., 34909) 


CP/M SOFTWARE 


CCS CP/M Contral Program 92 14900 
CCS CP/M Macro Assembler .. 8900 
CCS CP/M Symb. instr Debug . 75 
CCS СРАМ Text Formatter , 7500 
CCS CP/M Print [Ну .. .... 4900 
Hayes Terminal пороте" (8), 2400 
Microsott Fortran 80 (8) ..,. 49900 
Міггавой Basic Compiler (B E 389 00 
Microsoft Basic 80 (B1 . ,.,. 349.00 


PERSONAL COMPUTERS 


ALTOS 

ACS 8000-2 .. at ob "1023! 3.645 DO 

ACS 8000.15 -k ЕГІЗІ 4649846 4,989 00) 

ACS 8600-12 abo of ad bd 12,498 00 

ACS 8500-14 _........... . 14.499 W 

APPLE 

Appte, )  —M RALL 
ادود‎ at ars ізі bpe CALL 

БЕЗІП ........- ...., EMIL 

p ran 


-b-----. 


rs s 1,895 
108-0004 TK) .2........... 1.995. 


КАҮСОМР 


Қаурға Portable, includes 
50 00 00 extras ....... 179500 


FRANKLIN 


ACE 1000. 64K ., ,.. a САЦ 
ACE 10, disk drive . . CALL 


ACCESSORIES 


OSBORNE 


Üsharne 1 Poriable, includes 
$200 00 extras ..... +, 1.295 00 


TELEVIDEO 


LE - А натты ои 
TS 806 marao PRR HEHE HAE A RD „ = 
TS 816 CPt eeo Pe hatte еі» TU 


VICTOR SPECIAL, 
a $4,995 value! 


912000 kandu 44 аар SPE 3,495.00 
912100 4эттетітезе НЕЕ жж 4,495.00 


XEROX SPECIAL, 
a $3,495 value! 
820 with CP/M. Wordslar ., . $925.00 


CABLES 

CENTRONICS 
Caniromes/Centromes ..,..... 2500 
Cantranics IBM... ......... .. dU O0 
Ceniranics/Osborng,, eae e sana 3000 


RS232 

4 wire, male-male, 10 it ..,. „. 2500 
9 wire, mate-male, 10 |L..,. .. 30.00 
4 wire, male-female. 10! ..,... 2500 
9 wire, male-temale, 108... ЖМ 
Switch Box, Z-port ...,. ..,.. 10800 


ORDER TOLL-FREE! Call 


800-237-3333 


In California call 800-338-5555 
TELEX 697120-150 


TERMS OF SALE: Cash, check, money order, bank wire transfer, credit 
сага. or purchase orders from qualified firms and institutions. Please 
include telephone number with order and expiration date an credil card 
orders. Calllornia residents add 6% sales tax Advertised pnces аге for 
prepaid orders FOB shipping point. Add 3% or 53 00 minimum for 
shipping in U.S. Pricing and availability subject ta change without notice. 


Address writtan orders lo: 


910-105 W. San Marcos Blvd., Dept. 812, San Marcos, СА 92069 


Сігсів 366 on Inquiry card. 
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Listing 2 continued: 


at 


Stack Usage : 


HB тезі 47 ша тё wa 


Files Used: 


жа ла NE шт ME WP ма Jw ws 


«REF 
4 REF 


РОР 
РОР 
РТА 
STA 
PLA 
PLA 
STA 
PLA 
FLA 
STA 
PLA 
LDA 
STA 
505 
LDT 
STA 
TYA 
INY 
STA 
PUSH 
RTS 
» PROG 


Нате: SOSREAD 


Stack Usage: 


Baws шт жа ше ма GE ша ма яра 


Files Used: 


«ЖЕР 


Global Registers Used: 
ZREGHE 


Global Registers Used: 
ZRECHS, ZREGBI, 7КЕСФ2. 


Return code ptr», Newline characrer, Mewline on/off, 
Reference number 


Sets the wewline mede of the file with the passed reference 
"unber. 


dede dde ae d nen bb e а ізі за Kcd lode ER Er #5 EEEAAAEAREAEKAKkXddA RA 


PARAN , PARAIIL, PARAM? , PARAMS 


SOSBLK 

RETURN 

TREGO sReturn code ptr. 
PARAM3 sHew line character 
PARAM? ;New line па/оҒЕ 
PARAMÍ ;Reference qynber 
#1. 

PARA ; Param. count 
NEWLINE 

ні. 

(ZREGÓM), Y 21.58 return code 
(ZREGHS) , Y 35B return code 
RETURIMÉ 

SDSREAD, 5 


HERREERAERERERELAELARARUAKEEEAAAERACRAREREDAALALEKEERAAAAHKEEEEALAHEALAREALAALAE 


Beture code ptr,, Bytes actually read ptr., Bytes requested, 
Input buffer ptr», Reference number 


Reads from the file with the passed reference number. 


RRA tea de dele fefe feine It b I ЙАЗ ЁЁ гг: АЁ А Эй елі тттіт гізі ззат ілі idi 


PARAMÓÉ , PARAHI , PARAHZ , PARAHI , PARANG 


CSREAD LOY 


n PROC 


Stack Usage: 


$t 4a Чї y4 ma ya جي وښ‎ 


Files Used: 


A+ із Әз we AE wb we ST QU me 


„ВЕР 
a KEF 


PI 


POP 
РОР 
РОР 
РОР 
РАР 
PLA 


Mame: SOSSREAD 


Global Registers Used: 
ТЕЕСФВ, 2КЕС 1, ZRECH2. 


PARANG, PARAM? ,SOSSLK 


CSREAD 


(ZREGE2).Y 
PARAMA 


(ZREGÉl),Y 


(ЕЖЕСВІ),Ү 
БЕТПЕН 


SIGSREAD, 6 


‘Return code ptr. 
: Bytes read ptr. 
;# bytes requested 
sInput buffer ptr. 


Input buffer ZREG 


“ЖеГегепсе ў 


;Parameter count 
;Call SOS (assume Y = d) 


;Returm code 


-f bytes actually read 


fibfeieieiei e seeieieiek ik iceieieiniok i Keine k deine ie feine ie bl iei dne efie EER ERGO b RR adr 


Return code ptr., Byreg& actually read ptT., Bytes requested, 
ОГЕЗес, Input buffer ptr., Reference number 


Reads From the file with the passed reference number. 


——————————— 


PARAMS , PARAHI , PARAHZ , PARAMS, PARAMS 
РАЗАМ, PARANT , SOSBLE, CSREAD 


sReturn code ptr, 
sBytes read ptr. 
Ж bytes requested 
;OFFset 


s[BufPtr + OffSer (1.58) 


;IBufftr  OffSet (MSB) 
“бо to SOSREAD corouti ge 


Listing 2 continued on page 472 


___ Manulactured by Protessional Data Sysiem 


‘APPLE is TM of APPLE Corpt 


Clréfe 520 on Inquiry’ Care. 


due ХАЛЕ 5а] 


pe xjfucts яҡ 


i 


қ 4 
= B а 
“г : 
f 
‘| ГЕ] j 
И 1 
ma à 
Lk Т 
% Е 
Е 
« 
, I 
| 
E IET 
E <= , 


M 


т, has created the 
"m the A e Yl This new dala 
т а ПОГ its competition. 
; B times faster than 
, Sa ving | you space and time. 
the Is 0f the new ASAP slim- 
' using now. We're sure 
a. this slimline out performs 
к= E. . the others. 
Ки = n" 
2 faster than APPLE II Drives. 
Direct drive motor of extremely 
- . high quality. 


‘Only '^ the size of à regular drive. 


100% APPLE' compatible (includ- 
ing “half track]. 


Can be used with IBM PC*and 
other computers by simply dis- 
connecting Interface Board. 
Mechanism and read - write elect- 
ronics made by TEAC the world 
leader in Audio recording 
machines. 

1 (one) full year warranty at no 
extra 00511!!! 

The SLIMLINE is a 35/40 track 
drive and can take advantage of our 
ENHANCER Diskette which will 
give the user 15% more storage 
capacity & up to 163K Bytes. 
Slimline V» height 163K. 

Qual Slimline drives ' height in 
one box. 
Slimline vz height (1) Megabyte 
with controller. 


what үші 


Contact your local dealer for more information. 


Dealer inquiries invited. 
roducts, INC. 


computer 
1198 Е Willow St., Signal Hill, CA 90806 


Call Toll Free (800) 421-7701 
In California [213] 595-6431 
or (714) 891-2553 
In Canada Cali ASAP Computer 


Products LTD. 116 Viceroy Rd . 0-12 Concord 
Toronto. Oniano. Canada L4K 1А9 


|416) 738-0500 (800) 268-1996 


са? 
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Listing 2 continued: 
es و‎ ie ұза жаға шадан 


Name: SOSURITE 
Stack Usage: 
Return code ptr., Nunber of bytes, Buffer ptr., Reference nmunhec 
Global Registers Used: 
2REGÓÓ, ZRECPI. 
Files Used: 


Writes to the File with the passed reference nanber. 


ms ыў шт ыз шә ма чі? ws чё чар HF л HD уфа ша ма ші Ыт 


SAI EAR AAA A IANA КЕ ЖАҚ ЖЕ} ЖЖ 5 EERE H EERE ERERWHERRERER CAA ke e b II IER 
«DEF COWRITE 
„REF PARAM, PARAHI , PARAM? , PARAM3, PARAMA 
„ REF 50S8L. X 

a 
POP RETURNA 
POP ZRECB 1 ;Return code ptr. 
РОР PARAHA gf bytes 
РОР 285064 sBuffer ptr. 

СОМЕ ТЕ РІА 
STA PARAI Reference пипрет 
PLA 
LOY ^. 
STY PARAMI 9 -> HSB ZREG 
LOA АЛЕ | 
STA PARAM? 21,58 ZREG 
LDA #1. 
STA PARAMS "Parameter cont 
505 WRITE ‘Issue call ro 505 {Т = B) 
STA (ZRECBU ) ,' 
TYA 
INY 
STA {7RECHL) T SISB return code 
PUSH RETURNS 
RTS 
» PROG SOSSMAITE, 5 


ЖЕХАЖАҚАҚ ААА ЖА ЖКЕКАзААЙААісійікАалайа ісігі жақа LR АЛВА ДААА АЧТА Ж} IA 


Mame: SOSSWRITE 

Parpose: 
Issues a SOS write request ro rhe file with the passed reference 
mumber, AFTER adding in che offset то the buffer pointer. 

Stack Usage: 


Return code ptr., Number of bytes, OffSer, Puffer prr., 
Reference number 


Glohal Registers Used: 
ZREGÉÉ, ZREGBI. 


Files Used: 


ал тӘ? mà) we wa we тт Фі те іт 54 m. w^ - er wa wt ма то ри 


Writes to the file with the passed reference mumber. 


RAREEE det deine fioe efe ГАНГА e eo detenido ЖА dec Ao e d e o ділігін іі 13 


ша pa ша 


„КЕЕ COMRITE 
«REF PARAHA 
a 

POF RETIRES 
POP ZREGH1 :Return code ptr. 

| РОР PARANA sf bytes 
POP ZRE BO ;Offset 
PLA 
CLC 
AUC ZREGÓMÉ sBufPer + OffSet (LSB) 
STA 2RECÓS 
PLA 
ADC ZREGÓM-l ;BufPtr + OÉfSer (MSB) 
STA 2ВЕС@ +1 
JMP COWRITE збо to SOSWRITE coroutine 
. PROC SOSCLOSE, 2 


RRREARRERELE AREER REE RESEA RARE RE RRARERERERA kd E RR READE OC E DID OO EE E Ie & ® # OR 
Name: SOSCLOSE 
Stack Usage: 
Return code ptr., Reference mumber, 
Global Registers Used: 
?2КЕСӨЙ 
Files Used: 


Closes the fiie with the passed reference nunber. 


шї p+ ші ge Ша ығы? gt Ча әз Ча тт бі ous т? Hè 


WHEEREERAA AKREAEARAKCAAAKERELELATAARRAR KA LAEKLAAALAERERRLAKRKEAERARAAEERARAERLARAKK 


ME ыз 


»REF PARAM®, PARAI] 5058.6 

РОР RETURNS 

POP ZREGHS Return code ptr. 
PLA 

STA PARAM] sReference F 

PLA 

LOA JM. 

STÀ PARAMS 

505 CLOSE «1в5че SOS call 
BDY 9. 

STA {ZREGHD},¥ 

TYA 

я 

STA (ZREGRB) , Y sPost the return code 
PUSH ЕЕТЦАН 

RTS 

» PROC SOSFLUSH, 2 


ыы ER clone ыы дады ді еі ie АЙГА define do led dede deine e e e enl eee fei АВАЙ ТКА УСАА гй Сїй 


“> 


Name: SOSPLUSH 
Stack Usage: 


Йегита code ptr., Reference number. 


жа NAR өз "RR м Чї жү 


Global Registers Used: 
Listing 2 continued on purge 474 


Circle 75 on inquiry card. 


-MULTI-PROGRAMMER. 
Features: SYSTEM-10 


Circle 337 on inquiry card. 


e Dedicated keys and large " 
display vocabulary for ease of usa. : 

* \/ О - Б baud rates, 13 formats including $ 1 ,295 
Intallec, Textronix and Motorola 


e EPROMs, E?PROMs and bipolars. PROGRAMS «ns 
e Gang option - programs eight at onca. | 


e Remote control option. ` OVER 250 | Gusines зз CO Compute 


|. DEVICE TYPES 


Standardized, 
continuous checks, 

invoices, stataments and letterheads 

bd with programs from over 200 software 

sources .., or program farms with guides provided. Full 
color catalog also has stock tab paper, diskettes, other 


supplies. 
е Quality products, low prices = Small quantities 
а No "handling charges" = Money-Back Guarantee 


Fast service by mail or PHONE TOLL FREE 
1 + 800-225-9550 (Mass. ras. 1 + 800-922-8560) 


STREET 
CITY, STATE and ZIP 


FUNCTIONS: 


SOFTWAAE BRAND (Та nain us send correct infa.) PACKAGE 4 ГІ Wo own 
gingrammng 


DISPLAY DEVICE DATA LOAD DATA CRC - DEVICE/RAM COMPUTER MARE MODEL LN 
EDIT RAM DATA | COMPARE FIELDS GRC - RAM - REG BUSINESS а 
DEVICE PROGRAM FILL MEMORY FIELD WO HOST PROMPT Employees 

| ТҮРЕ SELECTION” BLOCK MOVE DIAGNOSTICS | | 

мое Ш Nebs 


IBI ГЕР || 01 PUTER (STEMS CORP - Computer Forms CODE 11003 


ү, "AS Tm" “тте nt. yum 778 Hollis Street, Groton, Massachusetts 01471 
ш гая Li ntan Әта, ҮМ! =, A division of New England Business Service, Inc. 


ғ 
i > 775 


NOW/ YOU CAN GET A $30.00 FACTORY REBATE 
W/HEN YOU PURCHASE A QUANTUM DATA VIDEO 
CARTRIDGE OR VIDEO COMBO CARTRIDGE. 


The OD! 40/80 Video Cartridge and 

Video Combo Cartndge is the means 

to upgrade the VIC-20 computer to a 

40 x 24 or an BO x 24 character display, 

providing a wealth af new uses for 

the VIC-20 With the appropriate 

software, you can now accomplish 

quality word processing and vari- 

ous business functions that pre- 

viously were very difficult wath 

only the VIC's standard 22 

character video display 

» Features a high quality 8x8 
dot matrix 

» Characrer-ty-character 
reverse video attributes 
allowing adjacent characters 


The ASC! character set leatures all 
at the standard lowercase and 
uppercase letters, symbals 
and numbers. 
* Operates in VIC-20 block 
graptucs mode. 
a Plugs directly into the VIC-20 
memory expansion port or the 
QD! Mini-Mother or Maxt- 
Mother boards. 
e Contains 2K of CMOS interna! 
video RAM, no system RAM 
is used by the Video Cartndge 
e 40 columns сап be viewed 
using your home T.V. while 
ВО columns require using a 


а 
[o have different attributes. venei TRIN 
» All features are accessible 40/80 VIDEO CARTRIDGE 
through BASIC using О-К memory: 
POKE commands 
» Black & White composite $2 1 9,95 
video. 6545 controller 
does not support color. 40/80 VIDEO COMBO 
The black and white com- CARTRIDGE | 
posite video output has á w/16-K RAM: 


the same connector as 
the VIC video output 


$319.95 


8 ріп DIN jack 

' Includes two character sets The rey 3001 Redhill Ave., Bullding 4, 
ANS! standard 7-bit character set QUANTUM T iai ai. t E 32626 
and the Commodore character set DATA. INC. Mi: ТАРН MEE Dealer Listar 


CE E a эээ سيڪ پڪ‎ 
enue Г тебе FT J ран мағына time December 31 1982 Зараре acts net тиім in the abe DFS 1 Гуй APASTERCOARD accepted Desier aar arm Адыг] The above prices are & терлі бае 
Terror ocmaten plene cortas! your CEM CoMmmoaver Heal п” Курди Queer adt oot deam inm esit ae Circle 391 on inquiry card. 


эш айоңезца LAG O 2001 seque] рур 


listing 2 continued: 
ТЕ 


Files Used: 


Flushes the File with the passed reference number. 


5 Тэзза тіз KA йй їй ЧАТУ Ж Ж Ж Ж} & # Ж WA & Ж} Ж % Е АТТУУ ЕЕН ЕТТЕР EERE 11111111. 


ні а шї гі ша AF ып ж! 


«REF PARAM#, PARAHI , SOSBLK 
r 
POF RETURNA 
POP ZREGBU Retura code ptr. 
FLA 
STA PARAM! ‘Reference f 
FLA 
LDA Fl. 
STA PARAHA 
505 FLUSH sM#rite our 505 buffer 
LDY ға. 
STA (2REGBE) ,Y 
TYA 
INY 
STA (ZRECBR),TY :Post rhe return code 
PUSH RETURHÉB 
RTS 
» PROC SOSGETSMARK , З 


LE zs ps d sedi АА тілігін еее ба ЛЛ Тв ТТЕРІ 933311) 


Name: 5ПЗСЕТВНАЯҚ 


ма Ut ыр» mr 


Stack Usage: 


Return code pkr., ё af blocks ptr., Reference number 


arate и: т? 


Global Registers Used: 


ZREGÉ, ZREOMI. 


Files Used: 


Tt as чу 


Gets the mark of the file with the ref. mmber passed. 
HC RREEREL AAA ine cioe oie eee Ro R AR Fe ARR n e e Ie RI eR eR ee ee e ef fecic deb deo inline 


Әі те ті 


„ШЕЕ COBMREEOF , SBHREEOF 
REF PARAS , PARAM , PARAH2 , PARANG , PARAMS 
-REF PARAMS , SOSBLK 
s 
POP RETUANB 
LDA fGETMARK 
STA БЕМЕКЕСЕ 
COBMRKEUF POP ZREGHO ;Return code ptr. 


РОР ZREGBI „f of blocks ptr. 

PLA 

STA PARAMI ¿Reference mumber 

PLA 

LTA "n. 

STA PARANG ;Parameter count 

EK ;Call 505 
SBHRKEOF .BYTE g 

» WORD SÜSBLK 

LDY 18. 

„> (ZREGO ) , Y ;Post return code 

1 


LDA ЎЕР ;((mark + 511) div 512 ) 
i rid 12768 

ADC PARAM? 

LDA #1. 

ADC PARAM} 

STA PARAM} 

TTA 

ADC РАН АМА ;Hügh byte ~) А 

AOR А 

ТАХ ;Save ASB block count -> X 

LIM, PARAM3 “Low byte -> А 

ROW A 

STA (ZRECHI),Y ;LSB block count 

TYA 

INY 

STA (ZRECHP ), Y 

THA 

STA (ZRECÓL),Y HSB block count 

PUSH ЕЕТІЛАНФ 

Rts 

„PROC SOSGETBEOF,3 


®®®җ® йй йй йй Ж Эй-й} КАТА КЁ&ЕАА АЛАЛЕК ЙЛ ЕДЕ Ж ТКЖ ®# ЕЁ ЖЕйҒжаКЛЕК АА ЕХААЕ АЙ ААА kki 
Mame: SOSCETREOF 
Stack Usage: 
Return code рЕГ., € of blocks ptr., Reference number 
Global Registers Used: 
ZREGOM, ZREGĎI. 
Files Used: 


Gets the EOF nf the file with rhe ref. number passed. 


ЕЕ Фр ӨЗ we Ый ті іі та үз wg. ыз Wt 44 та yH we 


RELERARAAKAAKR жз Ала KCAEREGRRAHRAEAAKEHARERRAE REELED АКЕ КЛЕЯ АЙЛ КК ЕВ АК КЕЕ КЁйЕА а 


"wt 


“КЕР СОЕЧМЕКЕОҒ,ЗВЯЕКЕОҒ 

РОҒ RETURNS 

LDA ЖСЕТЕПОЕ 

STA SBMRREOF 

ЈМР COBRMRKEUOF ба to rhe corogtine 


. PROC SOSSETBHARK , 4 
КТТІТТІТІРТУІШ ТЕРУ Тт IC RE dno e E CERE езі К} Ж Ж ЯСИ А Кой #® ЖАГУГА ERE e Ай А ЖАА 


Name: 505<ЕТЕЧАНК 


Stack Usage: 


ah "Wf we Ел жа жа өз 


Return code ptr., f of blocks, Base type, Reference пиптег 
Global Registers Used: 

?2КЕСӘЙ 
Files Used: 


Sets the mark of the File with the ref. number passed. 


"hA әз Фа p 4% шт BS тт ae 


ыны ырымы ER eec RE n I E Rd e oA IG т RARE RR IEEE REA RE Fe I IRE 
Listing 2 continued on page 476 


Circle 200 on Inquiry card. 


PUT THE BYTE 
ON YOUR COMPUTER 


WITH 1O OR 20 Mbye STORAGE 


EVOLUTIONARY ELECTRONICS INC. 
OFFERS IO OR 20 Mbyle STORAGE 
FOR APPLE i| PLUS & FRANKLIN ACE 

MICRO COMPUTERS 


EE! HAS FULL BIT 4 

AND BIG ыў Мыш, DISK SYSTEMS Е j 

E WITH E 

CONTROLLERS, ADAPTERS. 

AND SOFTWARE FOR APPLE 

AND FRANKLIN COMPUTERS 
PRICES START AT 


$2295 — 10 Mbyte 
$2895 — 20 Mbyte 


se) big byte 


4 н 


ALSO AVAILABLE, 


64K DUAL DRIVE 6809 


MICRO PROCESSING 
EEI's MONTHLY SPECIAL MS WITH FULL 


SHUGART SA 450's—$275 BUSINESS SOF TWARE 


WE HAVE THE FULL LINE OF SHUGART 
HARD AMD FLOPPY DISK DRIVES 
CALL WEEADAYS FROM DAM- SRM. 


1-503-289-3988 
EVOLUTIONARY 433 N.E. LOMBARD 


PORTLAND ORE Өг 


Vevtec, inc. 


AUTHORIZED DIABLO DISTRIBUTOR 


DIABLO 630 API PRINTERS-RECEIVE ONLY 
TRS 80 Mod | & Mod 3 
Centronics interface 
IEEE Interface 
IBM Interface | 
Apple Interface 
Standard RS-23 2C 


DIABLO KSK PRINTERS 
Standard К104 Serial ASR 


FORMS TRACTORS 
Uni-Directional $215.00 
Bi-Directional $230.00 


DIABLO PRINTWHEELS 


Plastic $ 5.90 ға. 
US 88 Character Meta! $42.00 ea. 
US 96 Character Metai 548.00 ea. 


FOR THE BEST PRICES — CALL US TODAY! 


Circle 481 on inquiry card. 


Circle 117 on Inquiry card. 


ANNOUNCING 

THE C86? С COMPILER 

— THE COMPILER THAT SPEAKS 
THE LANGUAGE OF THE FUTURE! 


Kemighan and Ritchie's book, The C Programming Language, ts 
the key source for C. Just as fundamental is the СВ8 C 
Compiler. 

The C88 n С Compiler ls especially designed for the ІВМ? 
Personal, IBM* Display Writer, CP/M-68° and MS-DOS* 


For further information on the C programming language 
and the C86. C Compiler, please арманда 


Computer Innovations, inc. 
75 Pine Бігові 

Lincratt, New Jersey 07738 
Telephone: (201) 530-0995 


305-859-7340 942 E. MAE AVENUE 
US Wals 800-327-9744 P.O. BOX 13947 
FL Wals 800-432-9205 ORLANOO, FLORIDA 32809 
CALL OUR ORDER ENTRY DEPT. 
FOR PRINTER PRICES 


"NEW" DIABLO 620 SPI PRINTERS — RECEIVE ONLY 


Standard K5-232C 
u'iciured Beto) 


DIABLO RIBBONS 


(1-12 doz) (15-36 dor} 
301980-04 НутТуре II $4.00 ea. $3.75 ea. 
40980 HyType 11 4,00 ea. 3,75 еа. 
38000 HyType | 3,50 ea. 3.10 ea. 
38002 НуТуре | M/S 3.50 ea. 5.10 ea. 
BRIO?77 Universal 6.30 ea. 5.50 ea. 
24650-02 Matrix 7.75 еа, 7.00 ea. 
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Listing 2 continued: 
s мені COBSHEOF , SSEMEOF A Stack Usage: 
» REF PARAMÉ, PARAM! , PARAM? „PARAHI, PARAMS i 
. REF PARAMS, PARAMS  SOSBLE" $ жасал Ас ақ. EA High byte count ptr., Low byte count ptt., 
п + mabe 
РОР 4 
LOA #SETHARE $ Global Registers Used: 
STA SSEMEOF 4 
COBSNEOF POP ZRECÉ ;Retura code ptr. à TREO, ZRECÉI, ZRECHZ 
PLA . 
ASL А Лоск Ё# -> Ғ of bytes ч Files Used: 
STA PARAHS P 
PLA 3 Gets the byre mark of the File with the passed reference muab. 
zu Á— OO———————————————————ÓnDÓ P 
LUA #0. 2 
STA Mult «DEF СОСЧЕКЕҒ,СМАНКЕОҒЕ 
STA PARAMS „ВЕР РАКАНЙ, PARAHI s PARAM? , РАВАН? „ PARAMS , PARAMS 
e REF SOSBLK 
PLA 
STA PARAM? ;Base type : 
Р1А ' T POP RETURNÓ 
PLA LDA #GETHARK 
STA PARAHI "Reference mmber STA GUARKEOF 
PLA COGMRKE F FOP ZRECHO ‘Return code ptr. 
LDA #3. РОР ZREGPL ;High byte count ptr. 
STA РАВАМ Parameter count 2 ZREGÉ? glow byte count ptr. 
BRE iCall 5405 
SSBMEDE «ВҮТЕ 9. STA PARAM) Reference # 
« WORD SOS BALK PLA 
LDY 6. LDA #2. 
STA (28ECK),T STA аы ;Parameter count 
LOY А 
m STY PARAMS ¿Zero out the 4th byte 
BRK ¿Call SOS 
eh dea gil CMARXEOF .BTTE ? 
RTS » WORD SUSBLK 
«PROC 5055ҒТВЕОҒ,4 STA (ZRECH) , Y ;Assume Y = 4 
; жаккка feted hottie tte te ыл а А NIAAA ААА АЗҒА Rellene eek eR dece ЖКА АКА ЖК ok LDA PARAMZ 
í STA (ZRECO@?) ,¥ <Low LSB 
з Hane: SOSSETBEOF LOA PARAMS 
i STA (ZREC®IJ,Y sHt 1,58 
‘ Stack Usage: TYA 
[NF 
F Return code ptr., % of blocks, Hase type, Reference number STA {ZREO ), Y ;Post return code ASE 
, LDA PARAM} 
ч Global Registers Used: STA (ZREDE2), Y :Low HSB 
: LDA PARAMS 
ыы STA (ZRECHI}, Y Hi ASB 
PUSH RETURNE 
Files Used: ATS 
„PROC SOSGETEOF,4 


Sets the ЕОР of the file with che ref. number passed. Added kAEAKAdd A ARAERdO DOR e CREAR I IAE Rodin I RE & К }&Ё Ж de olde e e eI ln ded ecl ГА А dee dee 


*&fShhkddikhddAddk*45k44k&kkXk&üddk4ik4AAAkRdAhkAXktAhdddkk&A4k&kskKAAeXixkkbXzkbikKfwn4kbkEhkihAà4ixkik Mame; SOSGETEOF 


тт ws U4 аь w^ ms Dt «s 


ww WB we b фа аз да 


.REF COBSHEOF , SSIIHEOF Stack Usage: 
POP RETURN Return code pEr., High byte count ptr., Low byte count ptr., 
LDA SSETEOF Reference nonber 

STA SSBMEOF 

JMP COBS^EOF ;Jump te coroutine Global Registers Used: 


„PROC 595СЕТЧАЙЯК, 4 
ааа fee AE BAR fendi Re ic fel defe ARREAHIARRREREAARIARRERRARATRRRAGRHERRE 


жт S24 yy +? ть 


2ЖЕСФЙ, ZREGĎI, ZREGÉZ 


za шт Фа 
зз Ф" 


Мате: SOSCETHARK Files Used: Listing 2 continued оп page 478 


Circle 199 on inquiry card. 


START YOUR OWN 
COMPUTER CO. 


HOW TO START YOUR OWN SYSTEMS HOUSE S36. 
Tth вос November 1981 

Written ty the founder of a successfy! systems house Ims fact-tilleg 220-page 
manual covers virtually ӘН aspects o! stenting and operating а small systems 
company Ut 15 abundant with uselul ren-lílp sampes contacts proposals. 
agreements and а compie borness plan are included in uH. and may be used 
unmediataly by the reader Proven, lield-lested solutions 10 the many prabiems 
lacing ата turnkey vendors are presented 


HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT 528 
by Leslie Nelson 4th revised edilon December 1881 

independent congullants are becoming a vitally importani lactor in ine micro- 
computer heid tilting the gap between the compiler vendors and commercial 
бие users The rewards af the consultant сат behigh ерес. more satis: 
lying work and doubled of tepledancnome This manyal proudes comprehensive 
Background informaton доп step-by-step directions for jhose «nterested to ex- 
plore this lucratiwe beta 


HOW TO SELL YOUR MICRO SOFTWARE $19.95 


by BJ Kontes PhD Мау 1982 

The besi practical guide for those wih so(Iware to sell Detailed discussion of the 
might bes! marketing strategies How іп sel] Through dislribolores Беске 
computer canidtattiurers Arfvanihmmg tecAniques Реис stratequm Sollware 
міну 


HOW TO START YOUR OWN WORD PROCESSING SERVICE $48, 
by Leste Nelson 2nd adition October 1982 

Tum дт!!! mvestmen] mto a steady money making mismess (Pat adds 510.000 
£50 ONÎ or $100 000 to yam income бетп start-up, markeung and operalons 
plans are ітсінде? 


Send check money өніт МБА Мако Charge or American Expriss к ond een 
ата Rehana pays 4th class shipping Add $% 0D per nook far UPS smpping 
(USA) өту) NJ residents adn S% cates tax. For Tnster shipment en credit card 
"ез call 12091: ?83-6840 


ESSEX PUBLISHING CO. оер 2 
"B5 Hienmhoht Avene а Саен М.) 07008 


Circla 42 on inquiry card. 


CUSTOM-PRINTED 


BOOKS & 
MANUALS 


for the computer industry 


For over 20 years, D. Armstrong has 
specialized in printing quality 
books and. manuals. 

We're professionals who know and 
understand the computer industry's needs. 
Our in-plant facilities include 
type-setting, art, printing and binding. 


* Perfect Binding 
e Saddle Stitch * Spiral Binding 
e Ring Binders * Hardback 


For Quotations Call: 1-800-231-6447 


Texas: 1-800-392-4311 
Company, Inc. BOOK PRINTERS 
5806 Antoine * Houston, Texas 7709! * Phone: (713) 957-4818 


“ Wire-O-Binding 


Now, you can balance your checking account... 
even if you never could before, with 


THE SMART СНЕСКВООК 


Your personal financial manager 


Its unique checkbook reconciliation mode finds 


Ihe mistakes in your checkbook for you and makes 


corrections easily. 


For example it: 
Shows items returned by your bank which you 
forgot to enter. 
eLocates duplicate entries. 
eFinds differences in amounts entered in your 
checkbook, and those charged by your bank. 
*Even catches mistakes the bank made. 


In shor, it enables you to BALANCE 
, YOUR CHECKBOOXK with ease 
and confidence. Or, an 


\ Ing and credit card ac- 
‚о \ counts, for that matter. 
| oe ^ 


E 


Circle 425 on Inquiry card 


unlimited number of check- 


esx fOFTOUE/T 


CP/M i$ o registered trodemark of Digital Research; The Smart Chackbook Is a fraderrark of Softques! 


AND THERE'S MUCH MORE... 

A powerful data base manager, checkwriter, 
budget information, automatic and customized 
reports and tables. 


SMALL BUSINESSES... 

Keeps track of Schedule C revenues and expenses 
and displays them in monthly income statement 
form for a whole year. 

List and total your tax deductions with pushbutton 
ease for any of 16 Form 1040 tax categories. 


ORDER THE SMART CHECKBOOK NOW... 
ONLY $149. Available for most CP/M and CP/M-86 
formats (requires 56K) and the IBM PC-DOS (requires 
64K). Dealer inquiries welcome. 


Phone:(703) 281-1621 OR WRITE: Box 3456 
md VA 
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Listing 2 continued: 


Gets the EOF of the file with the passed reference number. 


үзір ез ка га У АА ВАКАТА К АВВ Жа dod d A fn I kii 422 Таз ВЕЗУ НАДЕЖ & А > 33411 4 


өз wt ow) wk 


«ЖЕР CARREF ,GUARKEOP 
$ 
POP RETURRÓ 
LDA GE TEOF 
STA GHARKEOF 
SMP COCHRREF ;Mmp to the corourine 


a PROC SOSSETMARK, 5 
dickki Ex КАКА ee EE АКАЕВА ER of г ede dede eee oe deed ied e de ee le ek el dei ek 


Наше: SOSSETMARK 


ae тұсып шу WE 


Stack шаре: 


Return cote ptr., High byte count, Low byte count, File Sage, 
Reference number 


we ms чэ 


Global Registers Used: 


CREECH 
Piles Used: 


ae H+ m.s 04 mv WP ws vè 


Sets rhe byte mark of che file with rhe passed reference nunb. 


RRRERLARAHHEHERHERRERHAERRRELERRE ВАЗА ОТКАД АВВ TA REKRAREADHERERARAERRAEEREAANERAR 


т% awe ч? 


«DEF CUMRXEOF , SMARKE OF 
«AEF PARAMS, PARAHI , PARAM? , PARAIIZ, PARAMS 
„КЕЕ SOSBLE 
* 
POP RETURN 
LDA ЁЅЕТНАЯЕ 
STA SHARKEOF 
CUMRREOF POP ZREGCÓS ;Retutn code ptr. 


POP PARAMS ;High byte count 

POP PARAM slaw byte count 

PLA 

STA PARAMZ :Есов specified base 

PLA 

PLA 

STA PARAM! :Reference f 

PLA 

LDA 43. 

STA FARAN Parameter couat 

BRK ;Call 505 
SMARXEOF . BYTE 

» WORD SOSBLK 

L а. 

STA (ZRECBÓ ) Т 

TYA 

LNY 

STA (АВЕС Ф), Y ; Post return cade 

FUSH RETURNS 

RTS 

. PROC SOSSETEOF , 5 


o SRARELALERAALAAAREADAAA AHHH EAREERARRE Ee eEERERAEREAKARRELAKEREREAKARERELER AGERE 
$ 


Mame: SOSSETEOF 


ut 


Stack Usage: 


Return code ptr., High byte count, Low byte count, File Base, 
Reference number 


Global Registers Used: 
ZREGÉM 


Files Used: 


we ав әз WI әт Gt BF wu 


ws та we LJ 


Sers the byte EGF of the file with the passed reference number. 


RAKKEAEARERRERERERRERREAHEREREEERLHERELERLHCARLERLESAEAAKEREREERAEEAKERERGREARERR 


we LI 


wt 


.REF COMRKEOF , SHARKEOF 
? 
РОР REIURNS 
LDA FSETEOF 
STA SMARKEOF 
JMP COMREE OF ;domp to the coroutins 


PROC SOSDATA 
ыны АА А HATA RRERERERAE EER efe eic АГАССИ iE oo Rd AR ERE SES EER ARKH 


Hame: SOSDATA 
Purpage: The SOS parameter black area. 


әдісінде ііі diede ied defe olei i e nde b ® Ж Эс КЁ Ж ЯСА de dent 
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DEF SOSBLK, PARAHI , PARAHI „РАВАН? , PARAM] 
- DEF PARAMS , PARAMS, PARAHS, PARAM? „PARAME , PARAMS 
«ПЕР PARAMI б, PARAMI 1, РАВАН 2 , PARAMHT3, PARAHT 7 
-DEF PARAMIS , PTRPRMS , PTRPRHD , PTRPRH? , РТКРЕЧІЙ 

! 

SOSBLE «EQU ы 3505 parameter area 

РАВАНӢ .BYTTE 

PARAHI „ BYTE 

РАНАМ? «КҮТЕ 

PARAM «ВҮТЕ 

PARAMS .BYTE 

PARAMS BYTE 

PARAMS + BYTE 

PARAM? «BYTE 

РАВАМВ ~BYTE 

PARAM? - BYTE 

PARAMIB «ВҮТЕ 

PARAM] 1 - BITE 

PARAHI? «BYTE 

PARAM] 3 «ЭТТЕ 

РАЯАН16 -ITTE 

PARAHI 5 . BYTE 

PARAH] 6 BYTE 

PARAHI? «BYTE 

РАЋАМІ8 «ЕТТЕ 

PARAM]9 -BYTE 

PARA «ЕТТЕ 

РТЕРЯЧ5 «WORD PARAMS 

PTRPEMÓ WORD PARAMS 

PTRPRM/ «WORD PARAM? 

PTRPRMI$ MORD РАЋАЦ Й 


Circla 422 on іпцшігу card. 


LL ДЕР 
SEATTLE GAZELLE 128K ONLY 54695. 


BUDGET SYSTEMS READY TO BOOT & RUN 
TTSEC-1 4MHZ 280,44K.(1)5"Q 005.10 SLOT.CP/M 5B $1695 
TTSHC-2 4MNZ Z00.64K,12)8" DAS. 10 SLOT.CP/M SB 2295 
10294-2 10MKZ 8085.6AK, (2) B"DRS, 10 SLOT,CP/M SB 3395 
LDPHD-1 LOMHZ 80856,1281. 1Е0, 1HD, 40MB, 10/8. CPM SB 4575 
COPMPM2 SMHZ 6096/0057, . (128 " PD (12 LOMBHD.5B. (895 
ӨЗЕН SMHZ 8085/8083.64X, (2)8*DRS.10 SLOT SB 2695 
GBCPUZ] ӨКНІ CPU 2,44К, (2)8"DRS.10 SLOT.CP/M 58 2795 
68300141 LOMAZ £086 ,64K 127 P" DRS.10SLOT.CP/MNI. 5B 3175 
GBAGK-2 JOMHZ 68000,64X (2 2B" DRS, 105107, (РІНЕ 3195 
GB3HD-) éMHZ Б/Н MAE, (LOB FD, (C1240HBHD. CP/M SB 6195 
18.20, È 40 MEGABYTE HARD DISE SYSTEMS AVAIL GB & LDP 
SCPOG-1 SMHs $084,SCPFDC.64K,2 B^drs,MSDOS, 58 3095 
TfzTeletek. LDPzLomas Data Products, GBsGodbout and 
SCP=Seattle Cemooler Products, АП SLUDER integrated 
Double Sided 8” Gumes only 5200 more in above Systems 


LUXURY SYSTEMS READY TO BOOT & RUN 
LGHZ-1 4MHs CPU Z ALL CSC wiC.V Т PS.Gomes w/88 3975 
1088-1 ?)8MHs 8005/8083 CSC C.V.T. PS.Qumes wiSk 407$ 
LGB&E-1 І9МІ ӨН CSC C.V T Р5.йтав5.[Р!МИН 5B 4450 
LLDP-1 LOMAS 10МН: 80846,C V T. PS ,Qumes.CPM84 BB {175 
SPELLBINDER WORDPROCESSING INCLUDED VITH OUR SYSTEMS 


CP/M & MP/M are TM of DigitalResearch 
Godbout Disk 2/CP/N80 E Fujitsu 40MB HD Bare OR 53495 


Godbout Disk | à CPA $445 Disk 1 L CP?/NM6 350 
GB RAM 21 ART 1285 985, LOHAS RAM 67 1181 875 
LOMAS LIGHTNING | 8084 420. LOMAS I0MHZ 6086 320 
LOMAS 10Р72 DISK CONTR 220. СР/К8% FOR LOMAS 1% 
RAM 4? 128K & BAT B/U 956. LOMAS RAZITALL 140 
EPSON MI80 FT & GRAF 499, TELEVIDEO 934 5%? 


P O ВОІ 951 WESTMINSTER, CA 91683-0951 (7142895-1746 


Circla 288 on inquiry card. 


MASTER ELECTRONICS, INC. 


*TRS-80 is a trademark of Tandy 
CAN SET YOU UP IN A 


TRS:8 


STATE-OF-THE-ART-COMPUTER 
STARTING AT 15% DISCOUNT! 


FULLY STOCKED 
IN: Model II's 


Model ІШ! 
ALL- PRINTERS 
AND — МОНЕ! 

* PLUS * 
шш ! THE ALL NEW: 
Model 16 amd T ihe 8.5 meg. Hard Drive! 
CALL US МОМУ!!! 


Toll FREE: 1-800-531-7323 


TEXAS CALL COLLECT: 512/689-5536 


FREE MASTER ELECTRONICS, INC. NO 
164 NORTH 5th OUT-OF-STATE 
RAYMONDVILLE, TX 78580 SALES TAX 


ТЕТІПГ | 


DELIVERY 


` STOP! CHECK OUT 
OUR UNBEATABLE PRICES 


Dual Disk Sub-Systems 
(while supplies last) 

» 2, FDD-100-8 „ Dual Power 
Supply « Fan + Fuse Holder 
• Power Switch • Power Cable 
e Horizontal Cabinet 
ғ Assembled and Tested 


Only $799.00 


Rana For Apple 
e 40 Tracks • Write Protect 
Switch ғ 300% Faster е Fully 
Compatible 3.2 or 3.3 dos 
s Controller Controls 4 Drives 
Rana Elite $540.00 
Controller 99.00 


Computer 
Components 
Unlimited 


P.O. Box 1936, Hawthorne, CA 90250 
Sales Office: 12308 Burl Avenue 
Hawthorne, CA 90250 


Circle 109 on inquiry card. 


Franklin ACE 1000 
« 64K Memory « Fan Cooled 
e Upper & Lower Case 
e Numeric Pad 


$1,099.00 
TANDON (Give Away) 


"IBM Compatible 


Siemans 8" Drives 
35 FDD-100-8 , 
saha Only $219.00 wW 


10 for $200.00 each 
90 Day Warranty 


Order Desk: 
(213) 219-0808 


Customer Service: 
(213) 219-0811 


All merchandise new. We accept МС, 
Visa, Check & P.O.'s from qualified Firms. 
CA Res, add 673536 Sales Tax. Please add 
shipping: 53.50 First 5105., БОС ea. add. Ib. 


Disk Drives — 8" 
shugartBO1R ,...,., a.a.. 
Shugart 851R 
Mitsubishi dbl/dbl . 
oume DT-8 


Microline 82A ... , 
Microline B34 
Microline 84P 
Microline 845 


C.Itohn Prowriter, Ser. ...... 
NECBO23A . 


Monitors 
Green Screens 
Zenith iZvM121) 


Color Screens 
BMC-1400CL ..... 
Amdek Colori 
Amdek colori ........., 


We will do anything 
to find what you 
need at the Best Prices 
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Call Description 

SOS. Create Creates a file on a blocked device (1,8., 
disk) and preallocates blocks for a new 
file, If desired. 

SOS Destroy Removes a file from a blocked device, If 
possible. 

SOS, Rename Changes the name of a lile. 

SOS. Sel info Delines tha directory intarmation ta be 
associated with a specified ille 

SOS. GeL nto Returns Ihe directory information 
associated wilh a specilied file 

SOS Volume Returns (ће volume name, total blocks іп 
use. and lotal number of free blocks lor 
any block device, 

505. Sel Pralix Sets the system prefix path name. This 
is nar the Pascal prefix. 

SO& Gel Prelix Returns the current system prefix path 
name. 

SOS. Open Opens any SOS Піе configured into tha 
system, including Ihe console or any 
printer. 

SOS. New. Line Disables or enables and sels the "read 
until” character for the specitted SOS 
tile, 

505__Яваа Reads trom a specified Ніве 

SOS 5 Read Reads from a specilied file inta an In- 
dexed bufter. Useful for raading in а 
Pascal-string variable after lurning off 
range checking (1.е,, {SR— В, 

SOS Wrile Wriles lo a specitied file. 

SOS 5 Write Writes to a specified Ше Irom an in- 
dexed buller, Useful for wriling string 
variables, 

SOS. Close Closes the specilied file. If lhe passed 
reference number is D, all user files are 
closed. 

SOS. Fiush Writes out any information currantly buf- 


fered by SOS to ihe specified file. Works 
іп а similar fashion lo SOS. Close with a 
0 ralerence number passed to Il. This 
gives the applications programmer ihe 
abilily on demand to write oul to disk all 
SOS file buffers. 

Gels the current file mark rounded up to 
Ihe closest block number, 

Sets the current file position lo the 
passed block number. 

Gets the current EOF rounded up to the 
closest block number. 

Sets the EOF to ihe passed black 
number, SOS 1,1 does not deallocate 
blocks И the EOF is reduced. 


SOS Get. B. Mark 
SOS. Set. B. Mark 
SOS Get BH. FOF 
SOS Set B FOF 


505. Get Mark Gels the current fila mark and returns 
the low 16 bils in “Low” and the high- 
order B bits (of Ihe 24-ЫҢ mark) in "HI" 

505 Set Mark Sets the mark to the 24-bit quantity 
passed. 

SOS. Gel ЕОҒ Gels the current EOF and returns the 
24-bit quantity in "Low" and “НІ,” 

SOS__Sel__EOF Sets the EOF to ihe 24-bit quantity 


passed, 


Table 1: SOS file-managemert calls, When you use SOS file 
calls for reading or writing to your floppy disk, your applica- 
tions programs do not have to take into account each drive s 
attributes. 
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Тех! continued from page 448: 


SOS. Write calls to write to a printer is readily discern- 
ible. For applications programs that print more than one 
page of data, the SOS interface is the method of choice. 


SOS File Management 

By using SOS file calls for reading and writing to block 
devices (i.e., floppy and hard disks), your applications 
program does not have to take into account the specific 
attributes of each hardware device. This allows you to 
write general-purpose programs that communicate to all 
block devices supported by 5OS, including any devices 
to be supported in the future. Because only the SOS file 
structure is required to store and retrieve information, it's 
not necessary to write specialized software into an ap- 
plications program to handle a floppy disk and another 
sel of routines to control larger-capacity devices, This is 
managed by SOS at a level that is transparent to your 
Pascal program. The file-management calls available are 
described in table 1 and file-system error codes are listed 
in table 2 (page 482). 


Helpful Hints 

Because Apple Ш Pascal allows assembly-language 
reference parameters to bypass type-checking, you can 
use this feature to allow greater flexibility in defining out- 
put-parameter data types. For example, any Pascal data 
type can be passed as the argument to any reference 
parameter in these assembly-language routines, This lets 
the assembly-language routine overwrite whatever vari- 
able has been passed as a call by a reference parameter. A 
possible autcome is that you can easily pass the wrong 
variable to any reference parameter and have the assem- 
bly-language routine post the returned value in whatever 
data type you've just passed it. 

In the Apple ПІ Pascal system, a segment that contains 
external (1,е,, assembly-language) routines is not allowed 
to cross any 32K-byte bank boundary. Therefore, the 
Pascal system may leave unusable holes in memory when 
loading units that contain assembly-language routines. 
The way to avoid this problem is to use the intrinsic unit 
SOS ІОіп listing 1. 

When compiling your main program, use the 
"ISNOLOAD + }” compile-time option as the first state- 
ment. Then, add a "(SR SOS. IO]" compile-time com- 
mand after the main line's Begin statement. The Pascal in- 
terpreter will load the SOS IO unit first, which allows 
your P-code-only Pascal program to cross any bank 
boundary that is encountered further along in the loading 
process. 

Apple Ш Pascal consumes 1100 bytes of buffer space in 
the data space for each file that is opened, including any 
character device such as a printer or console. SOS, 
however, does not use the buffer passed on an open re- 
quest (i.e., the SysBuf parameter in listing 1), unless the 
device is a block device, This means you can save consid- 
erable stack and heap space by using SOS to output to a 
printer or a console. Any variable (the integer I, for ex- 
ample) can be used as the SysBuf parameter when using 
the SOS... Open routine for a printer or the console, Note 


In Less Than 3 Minutes 


Your IBM Model 50, 60, or 75 
Electronic Typewriter 
can be an RS232C PRINTER or TERMINAL 


CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 


For additional information contact: 


CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave., Fountain Valley, CA. 
92708 (714) 968-0890 


ECC (Error Correction Cade) is a poly- 
nomial derivative which is used to detect 
and correct errors. in simpler terms, this 
means thai the computer will detect and 
automatically correct data errors sometimes generated 
spuriously in the equipment. 


EC 


Circle 408 on inquiry card. 


Kill Surges 
Like Lightning! 


Model S5-120-H 
54 в @ LISTED 
Surgea/Orapoul and nn 7 | 


U.S Standard models 


Now, with Surge Sentry™, you can protect your 
personal computer, or entire home computer/ 
entertainment center from destructive power 
surges, drops, and electrical noise... starting 
at less than $90! 

Simply plug Surge Sentry in for fast, permanent 
protection. Surge Sentry will not degrade... no 
matter how many surges it kills. The indicator light 
telis you it's working perfectly, and we back every 
unit with a one year “no questions asked” warranty. 

To learn more about surges and the entire Surge 
Sentry line, call or write: 


Toll-free (800) 892-1342, (rom California (408) 438-5760 
4865 Scotis Valley Drive, Scotta Valley, CA 85088 


ғ VR Data's HARD DISK lil has this feature. 

@ If your system will abend or die during а 

data error or if you must always have the 

correct data for your functions, ECC is a 

necessity. This feature has filtered down from the larger 

computer systems and is now used by manufacturers of 
Superior micro computer products. 


Imagine a 5 meg Winchester Hard Disk with the following features: 


ONLY 


аи V % dale 


777 Henderson Boulevard М-Б Folcralt, PA 19032 
{2151461-5300 1800) 345-8102 


FOR 51 899. Complete 


e ECC— onboard buffer 

e FCC approval— Heavy Duty Power Supply 
е Automatic power on with system 

е Heavy duty linear power supply 

е Gold plated contact on all connectors 

е Heavy gauge aluminum chassis 

е 115/230 VAC 60/50 HZ Standard 

е State-of-the-art controller 

е 2 pass forced air cooling system 


Interfaces to: Radio Shack TRS 80 Modal | e Radio Shack TRS 80 
Model il! • IBM Personal Computer е Others 10 be announced 
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Error Number Error Message 
Je Invalid request code 
34 Invalid controi parameter list 
35 Character device not open 
36 Device not available 
37 Resource not available 
44 Invalid byte count 
45 Invalid block number 
64 Invalid path-name synlax 
65 Too many character files open 
66 Too many block Mes open 
Б? Invalid file reference number 
68 Cannot find the specitied path name 
69 Volume not found 
70 File nol found 
71 Duplicate file name 
72 Overrun errar due lo lack of disk space 
73 Directory full 
74 incompatible fila formal 
75 Unsupported storage lype 
Atlempted read past end-ol-fiie 
File position oul of range 
Hlegal access attempted 
User's bulter too small 
File busy 
Not a 505 volume 
Invalid value in 1151 parameter 
Ош ol memory lor SOS system butter 
Buffer table fuil 
Invalid system buller parameter 
Duplicate volume error 
Nol а block device. Only Open, Newline, 
Read, Write, and Close calls can reference 
a characler file. 
File leval error 
Invalid bit-map address found on volume 


Table 2: 505 file system errors. 


that a blocked-device SysBuf must be untouched and al- 
ways available to SOS while the file is open. Because of 
that requirement, the usual scope rules for a Pascal file 
must be rigorously followed to keep Pascal from deallo- 
cating a SOS SysBuf before closing the file. 

Although the file-handler routines in listing 1 are repre- 
sented as an Apple Ш Pascal intrinsic unit, the declara- 
tions can alternatively be used piecemeal by suffixing an 
"External;" after each procedure declaration and compil- 
ing them along with any Pascal main program. However, 
a SOS Data must always be included because all of the 
routines use it as the SOS parameter block-data area. 
Additionally, the following routines must be used in 
pairs, as they share code: 


SOS бе: Info and SOS Get Info 

SOS. Read and 5OS, 5 Read 

SOS Write and SOS S, Write 

SOS. Get. B. Mark and SOS Get. В EOF 
SOS Set B Mark ала 505 Set. В FOF 
SOS. Get Mark and SOS Get. EOF 
SOS. Set Mark and 505 Set. EOF 
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Linking the Pascal program with the assembled exter- 
nal routines would allow it to be run without having a 
SYSTEM.LIBRARY or program library on-line, 


Conclusion 

By using 505. IO for file operations in your Apple III 
Pascal programs, you gain flexibility and power in addi- 
tion to a considerable performance improvement. With a 
Pascal file, you always run the risk of crashing the pro- 
gram with "IO err: Volume not found" whenever an in- 


General-purpose applications 
programs are possible by using 
Pascal and SOS in combination. 


valid device is specified in a Reset or Rewrite call. A 
SOS Open request will not crash the program, but will 
instead return the appropriate error code if the path name 
cannot be located. The file type, modification date and 
time, as well as other attributes can be modified for every 
SOS file by means of a SOS, Set. Info call. Since the 
SOS, IO call communicates directly with SOS, no addi- 
tional Pascal preprocessing takes place. Because of this, 
control characters are not expanded or translated into 
other characters. This feature not only reduces the 
amount of preprocessing, but reduces any potential 
anomalous effects generated whenever nondata char- 
acters are written out. 

The use of SOS. IO can also result in significant mem- 
ory savings. The complete set of SOS, |О file-processing 
routines is slightly larger than 1K bytes of code. For each 
Pascal file opened by calling Reset or Rewrite, a manda- 
tory 1K-byte buffer is reserved. Therefore, the entire 
SOS. IO package fits into the space saved using the 
SOS. IO to write to just one nonblocked device. Any 
Pascal application that deals with the Apple HI only 
should consider using SOS... IO as a means to enhance per- 
formance and potentially realize some memory savings. s 
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THE MICRO COMPUTER BUSINESS 
WILL GROW FROM $10 TO $100 BILLION 
IN THE NEXT EIGHT YEARS! 

ARE YOU READY TO CASH IN? 


The micro computer business is predicted lo grow from iis present $10 billion to $100 billion беіоге 1990! Imagine the 
possibilities (his opens for you! No malter where you live. If you're slacting up or presently in business по other industry offers 
you more opportunities! 


Now, finally, ai! the inside information you need to secure a prosperous lulure in Ihis dynamic industry 15 available in 
one place - THE COMPUTER ENTREPRENEUR MANUAL! An immense information source, compiled by our inquisitive research 
team. aided by a panel of experts and business people from all areas of the computer Industry! 


We present the inside story ol more than 100 lucrative computer businesses you can enier, where you ll find the real 
opportunities for the aightes from one man operations like Programming Author, Word Processing Center or Consulting. to 
Systems House, Service Bureau, Camputer Store etc! Many at little or no investment! All the invaluable facts and figures 
How to start, Capital needs, Prolit estimates and Margins, How to Sell and Market, How missing technical or business 
expenence need not stand in your way, Source of Suppliers. etc! Details that could take years to lind out on your own' 


We'll show you inside tricks, like how lo never again pay retail lae computer products and consumer electronics. even for 
one item - right now, while you're starting your business’ How lo get free merchandise and Irade show invitations. etc. This alone 
will more than pay tor the manual! You'll read actual case histories of other compuler entrepreneurs, so you can learn from their 
mistakes, and profit from their success stories! Where you'll be one year Irom now depends on your actions today! Let us 
show you how to take the first crucial sleps! 


Order now and take advantage of our limited introduction special, THE COMPUTER ENTHEPRENEUR MANUAL, and a 
six month subscription to THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER ( so you re always up-to-date wilh Ine 
industry | both for only $29.95! You must be convinced on how easy you can strike H rich ın the micro computer business - or you 
may return the manua! lor a full refund within thirty days! USE DUR TOLL FREE NUMBER TO ORDER! 


к EVERYTHING YOU NEED TO KNOW 
TO SUCCEED IN THE COMPUTER BUSINESS 
IS ALL IN THIS MANUAL! 


THE COMPUTER ENTREPRENEUR MANUAL has the answers Ir all your quesiions about 
Beleciing. starting and succesfully running a computer business! There has never been Such d 
comprehensivg collection c! know-how and Inlormalion abou! Ihis bosinass іп one place! All the 
facts you need io plan and acheive your gonis in aasy-to-fallcw. step-by-step instructions’ 


These av some of the 100-plus businesses covered in PART ONE o! ine manual. with {ha 
laris on How to start and run, Stari-upn Coat ( Evan now io nperale on а shoestring ), What prolils 
fo expeci. Wholesale prices. Mark-ups. Suppliers. future outlook, case histories їс esch atc 

Systems House. Software Author ( who 10 sell to and who to avoit | Service Bureau, Sort- 
ware Publisher) How to find programs Ihal sell Word Processing Service, Consulting and Con- 
= sultant Broker i une your skills or those of athers. make $150 + 51000 s day!), The incredible 
Games Business, Compuler Store | Franchises. Fro and Contra, o alow myenjory store in your 
homa’ |, ОЕМ Hardware Mtg, Dala base and Telelezt Service ( big prospects! |, Used Com- 
puters. Repairs. Rent-A-Computer. Promote Fesla and Trade Shows, Turnkey Sysiems. 
Barteritig, Mail Order. Compile and rent mailing liais, Specialized Data Headhunting and Temp Help Service, Tech Writer Shop, Custom Engineering The 
highly prolitable Seminàrs and Training Business. and many more! 


Many new ideas and ground Naar oppadunibes! interviews and success stones пп companies ol all sizes! Privy info on Ihe profits made. How some 
compuler store operaiors net $100 - $250,000! Lutte кылып euttits that made thor yenara Millonpires. one ot hese low-key Companies making simple boards, 
went from nil lo 420.000.000 and 100 employees ғ" tour years! Programmers that make $300,000. Thousands of micro millionaires іл the making etc! 


Whatever your gaalis Silicon Valley Tycoon, ^í just а business at home - we guarantee you) hind a business |0 suit you - оғ your maney back! 


PART TWO of the manual 15 loaded wilh ihe now- how and "sirselfighting" savvy you need. boih as А novice ar business veteran. to gel started 10 stay 
and to prosper ın the micro computer business! A goldmine of Information ın riga: and ensy-lo-use /nslruchons How lo prepare your Business Plan, Outside 
financing, The mistakes you must avoid, How to hire аги manage amployaes, incorporation | when and how 10 do Н cheaply ), Surviving bad times, Record 
Keeping. how to eslimate your markel before you айап Use multiple facations io maximize profits. now to promote and slay steps ahead of the compeli- 
lion! How to get free advertising, tree merchandise. free advice. Power negatiating wih supohers io double your profit margins, etc! Even how th keep a 
present job while slarting a business part lime! 


Don't miss this opportunity to be рап of thes гем industry - the next success story could be your own! Order the manus! today! Par! one and two 
bound is а deluxe ring binder. where you can also collecl our newsletter ( free Tor six months wilh (he manual - а $32.50 value? ) - all for only 529.95! 


— — 


p -m 
= =.) xum ЕЗ Order by phone (Credit cards only}. ог use the coupon: 
Mise <<a — ——M 


Mail to THE COMPUTER ENTREPRENEUR PUBLISHING CO 
PO BOX 456, Grand Ceniral Station, Naw York, М.Ү. 10183 


Please send me THE COMPUTER ENTREPRENEUR 
MANUAL, and the xix month free subscripiian lo 

THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER. 
АШ far only 529.95. plus $5 for pnesiage/handing ( МҮ remi- 
dents: апа 52 Ad ior sales lar у It) decode not to вепр Ime 
manual | may return ıl within 30 days for a full refund 


WSLETTER - 
ALL THE LATEST INSIDE BUSINESS NEWS! 
NOW! SIX MONTHS FREE WITH YOUR MANUAL 


Youre always ӘНилей lo the injusity and your 
manua! кері up-to-date, wilh our newasletler! Each учи пах 


CALL TOLL FREE! 
CHARGE IT! 
Credil Card Orders 
(МС. VISA only ) 


Ing latesi business news, ideas, new suppliers, тан tn- accepted 24 hours/day NAME: 
dispensibie "'watchdpog" column na profits, discounts i 
| don t mss mig 5 pomns tar rPecen|iy when tap wonn mori 1-800-227-3800 ADDRESS: 


Ask for extension 1135 


in California call 
1-800-792-0990 


im sold at SAO thais бан wholesaie one {по of the telan 
price! |, (he compelition, the big deals, eic! Fealure stories 
Wilh slad-up «nio and casn haloes on new micro busi- 
nesses! 


CITY, STATE. 21Р: ---------------- 
| Check or М.О enclosed Charge io! | VISA MC 


You gel invitations fo rade shows and cnnyentiang CARD» 
(пи usage o! au! advisory service aed oar discount buying 
BAr £[w. It youre mi Chases! Exp. Date: 
You If пд many Пете in our newsletter hat we! save 
SIGNATURE: 


шонена 


you 1ле сові of your manus! many limes over! 


BIZ? 


г 1882 THE COMPUTER ENTREPRENEUR Circle 517 on inquiry card. 


INTRODUCING THE 
ж 103 апа 103/212 
"wee ' , SMART-CAT 


| ۴ | ТШ" 
Й Е ak 4 Е 
Д, = - , MODEMS. 
= V 


= dj 


a" — 
E 


They Do 
Everything. 
With Less. For Less. 


Take your pick. With either one, you'll get two very See your dealer today and get yours. He does have à 
important advantages. bunch, but it’s not unlimited. 
First, each is the best modem in its class. They do 
more, do it easier and do it in less space. The reason:  SMART-CAT MODEM FEATURES: 
our LSI technology is state-of-the-art. Our Smart-Cats e Built-in Dialer (Touch-Tone or Rotary) * Auto Answer 
run better and cooler—and will . * Direct Connect 
for years. * Analog & Digital Loopback Test 
Second, you can get your hands * Extensive Software Command Set 
on either one of them right now. * Busy Detect (Allows Modem To 
No waiting. Your local dealer has Be Programmed To Redial) 
a shelf full. * 103 Smart-Cat Modem: 


The price is something else, too. 300 Baud, Full Duplex 
Suggested retail: • 103/212 Smart-Cat Modem: 


The 103/212 Smart-Cat $595. 300 or 1200 Baud, Full Duplex 
The 103 Smart-Cat $249. 


18664 Oxnard Street, Tarzana, CA 91356 
(800) 423-5419 
In California: (213) 996-5060 
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Our engineers have come up 
with some state-of-the-art LSI 
technology and a whole new 
modem. 

It's smaller. J-Cat is about 
1/5th the size of an ordinary 
modem. Easy to stick-on, tuck- 
in, put anywhere you want. 


| m 
C - pm 


it’s better. J-Cat does the 
things you need for professional 
performance. No fussing to get 
it into the right answer or 
originate mode; it does it auto- 
matically. LED's show you 
status; and audio "beeps" tell 
you when you reach a busy 
signal, detect a carrier, get a 
dial tone, etc. 

And you can hook it into 
any modular ЕЛІС phone jack. 


Part 68 Registered 
ш Auto Answer 


B Auto Search (Originate or Answer 


Mode) 
B Disconnect/Test Key 
B Connect/Break Key 
m Self-Test 
B Audio Line Status Indicator 


18664 Oxnard Street, Tarzana, CA 91356 


Look at what the best modem 
has been reduced to. 


It costs less. If you've 
shopped around, you know a 
modem with close to these fea- 
tures costs $250 or more. Our 
LSI technology has let us do 
the right thing with the price, 
too. Suggested retail — $149. 

Smaller is definitely better. 

See your dealer. He has 
them right now. 


Introducing the Novation 


"CAT 


J-CAT FEATURES: 
B Direct Connect, FCC 


B Dialtone/Busy Status at Serial 
I/O Connector 


й Off Hook Control at Serial 
I/O Connector 


= Compatible With EIA-RS232C or 
TTL Interfaces 


B Low Power 


B And it’s from Novation, the world's 
leader in personal communications. 


mm (800) 423-5419 
Ate In California: 
(213) 996-5060 
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A Versatile Low-Cost 
Microprocessor 


Controller Module 


Add intelligence to your latest project at minimal expense. 


One of the original aims of the 
microprocessor was to replace com- 
plex, discrete, and small-scale in- 
tegrated circuits (ICs) with a general- 
purpose programmable device flexi- 
ble enough to meet the needs of a 
variety of applications. The micro- 
processor can shrink the size and 
complexity of the digital logic cir- 
cuitry necessary to perform a par- 
ticular task and can also make prac- 
tical circuits that would otherwise be 
too complex to consider. Extra 
niceties of performance and user con- 
venience can often be added at no ex- 
tra cost. The problem for experimen- 
tal and "one-off," or single-quantity, 
projects has been to find a method of 
building a microprocessor controller 
that is inexpensive enough and small 
enough to be competitive with more 
conventional logic designs in "low- 
end," or unsophisticated, applica- 
tions. 

Many single-board computers and 
microprocessor-evaluation kits are 
available that can serve as controller 
modules, but these are too large, 
overly powerful, and far too expen- 
sive for low-end controller applica- 
tions. Also available now are a 
number of single-IC microcomputers 
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Queensland, Australia 


(e.g., Intel 8048, Zilog Z8, Motorola 
6805), but most of these are imprac- 
tical for small-quantity designs 
because they incorporate on-chip 
mask-programmed ROM (read-only 
memory), thus the minimum order is 
several thousand units. 

The few single-IC microcomputers 
with either on-chip EPROM (erasable 
programmable read-only memory) 
(e.g., Intel 8748, Motorola 68705) or 
with a “piggyback” socket (e.g., 
Zilog Z8-03) For a standard EPROM 
would be ideal as controllers for 
small-quantity applications because 
they contain a processor, RAM 
(random-access read/ write memory), 
EPROM, I/O (input/output) lines, 
and a timer, all of which are essential 
for a general-purpose controller. Un- 
fortunately these are still very dif- 
ficult to obtain and not inexpensive 
enough to produce one-off con- 
trollers. 

The aim of the design described in 
this article was to produce a very 
small, low-cost microcomputer 
module that would be suitable for a 
large number of controller applica- 
tions, using only the most readily 
available components. The total cost 
of the module presented here is ap- 


proximately $30. 

The module consists of a 100- by 
60-millimeter (mm) single-sided 
printed-circuit board with a 24-pin 
edge connector. The board accom- 
modates a Motorola 6802 micropro- 
cessor, а 2716-type (+5-volt-only) 
EPROM, a 6820 (or 6821) PIA (pe- 
ripheral interface adapter), a crystal- 
controlled clock circuit with a 60-Hz 
interrupt generator, and a +5-volt 
(V) power-supply regulator. Thus, the 
user has available 128 bytes of pro- 
grammable memory, 2048 bytes of 
EPROM, 19 programmable I/O lines, 
and a source of real-time interrupts. 
АП communication with external cir- 
cuitry is through the 19 I/O lines. 
You can produce a powerful control- 
ler with this configuration. The com- 
plete circuit schematic of the module 
is shown in figure 1. 


Circuit Description 

The microprocessor used in the 
module is the Motorola MC6802. The 
MC6802 was chosen because it i5 
readily available at a low cost (less 
than $10 in single quantities). Also it 
contains 128 bytes of on-chip mem- 
ory, so no additional memory ICs are 


Gircie 170 on Inquiry card. 


Circta 387 on inquiry card. 


RADIO 
SHACK 
TRS-80'$ 


Full Line 


WE PAY SHIPPING in the 48 continental states on prepaid 
orders ot $100.00 or more. 

NO TAXES are collected on out-of-state shipments. 

WE ACCEPT Visa, MasterCard and American Express, or 
you can save additional money by paying cash. 


TOLL FREE ORDER NUMBER 800/531-7466 


Pan American 
Electronics 


Reliable Business 
software 


DATASMITH software requires no previous compuler 
y a so й can be used effectively by your present 
otfice stafi. The menu-driven systems fealure exlensive 
error deleclion and correction facilities, so they are 
"friendly" to the user, 


e GENERAL LEDGER. Everything you need (о keep 

the books. Features easy-lo-use data entry and 
error correction, trial balance, fast post, and a vari- 
ely of comprehensive reports. Automatic error 
delection keeps the books in balance. Writes 
checks and makes journal entnes in one operation. 
PAYROLL. A very flexible system that adapts to a 
wide variety of needs. Features Federal, state, and 
loca! lax calculations, El credit, and special рау 
and deduction amounts. Prints all necessary 
reports, paychecks, and W-2 forms. 
DATA MANAGER. A powerful generatized data 
management system that lels you define, enter, up- 
dale, sort, select, and print reporis trom a dalabase 
of your own design. Applicable lo almost any job 
where records must бе kept. this system can 
replace literally hundreds of programs. 


Put your computer to work with these sophisticated 
systems now. Programs are available for 48K or larger 
two-disk systems ín your choice of code for Microsoft 
BASIC-80" under CPIM", IBM" Personal Computer 
BASIC, ог Micropolis" BASIC. 


DATASMTH 


Box 8036, Shawnee Mission, KS 66208, (913) 381-9118 


1117 Conway * Department В 
Mission, Texas 78572 
Phone: 512/581-2766 
Telex Number 767339 


TM — Trademark of Tandy Corporalion 


"Trans 86 

"fhpercak 

SOUTHERN COMPUTERS 

Call iar aur unbeatabiy low paces 
STRUCTURED Б GROUP 
GL. AR. AP. PR. OE 

Cas lor oer 


COMPUTER CONTROL 
"Fats (B-Trea) 

Liqrasnt 

CONDOR COMPUTER 
Condo 11 

Gondor il 


"Level iii 
“Combe Il e Д 
Micioset 5 3 
Run lume module 
MICRO PRO* 
Wordsar 


$119/25 
5259 


General 


Software 


Mailing Address: 

1454 5. 25th St. 

Terre Haute, IN 47803 

WE HONOR 

VISA and MASTERCHARGE 


TOLL FREE - Outside Indiana 
1-800-457-0517 


ORDER DESKS 
(B12) 234-8421 
Best Selection 
Best Service 


Write tor ош famous CATALOG. 
Contains many items not In ad. 
Still опу $1.00 (refund with pur- 
chase) Outside US add $10 plus 
Air Parce) Postage. Add $3.50 
ostage and handling per each 
tem. Indiana residents add 4% 
sales tax. Allow 2 weeks ол 
checks. COD add 53,00 per Кет. 
Prices subject 1o change without 
notice. All iteme subject to 
availability. 

E 

Manudi 


Mr INTELLIGENCE 
3 


The Boss An Асс System 
BYROM SOFTWARE 
*BSTAM 

"BSTMS 
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DIGITAL RESEARCH 
СРМ 

2.2 Inte MDS-B00 
Northsiar (Horizon) 
Метораьѕ 

TAS Model I! 

CB 80 

PL1-80 

CBazc?2 

EPIC COMPUTER 
*Super vyz 


5 і u 
ANCIAL PLANNING 


Tema Accounting 
General Sudroukne 


^^ (ae Uuliligs 
Soeiiguard 
SP 


flaw 
Lr р LANGUAGE 


ascal 
Pascal MT + Ұ5,5 
Compier 
SPP Only 
KEY BITS 
Wordsearch 
Stra BO 
pem BO (Source) 
UNICORN 
Final Ward 


5249/40 
5449/50 
5269/40 


5249 
$995 


Call о, NEW LOW PRICES 
OSOFT 


MICH 

Basc-Bu 

Назы: ComrWer 
Fnrtran B0 
Cono-BO 

M-Srn 

Macro BQ 
En1-80 
MusSmpimuMalh 


Мшінр-В0 $ 
NORTHWEST ANALYTICAL 
* Slatpak 


ORGANIC SOFTWARE 
"Теҳмема? INN 

* Datebuok 

* Méesinne 


5400148 
% 78 


$1125 
$269/25 


PEACHTREE' SOFTWARE 


Genial Ledger 


Sones &Peachtiee 
CPA 

Property Moi 
Pasame Payton 
Senes 7-Peachtrae 
Sales Tracker 

AR Sales Analyses 
Inyen'ory 

Orges Entry 
REDDING GROUP 


53599650 
5389 
539960 
339/60 
5399/60 
aid 51193 


579960 
5799/60 
644960 


%1048/60 
5128980 
3798/30 
569940 


5199/25 
534940 


5449740 
5149/20 


5149/25 


SUPERSOFT 
“Па е! 
“Fon 

4565 Fortran 

* Fortran w/RATFOR 
‘C Compiler 

‘Tiny Pascai 

"Сак Doctor 
*Tarm i 

Term It 

88000 Хаззаттгив/ 


Pascal (nci C) 

ІВМ PERSONAL COMPUTER 
Wordstar 3.2 

Maimerge 

Super 

Меса (256%) 

Отти 

Supersol C - CPAMBE 


Разеттев 

3Pak GL. АР, AR 
Ғла! Word 
Condor М Ш 


Easy Writer II 
Easy Spotter 
Easy Fier (dBase mu | 
Speltmder 
APPLE П DOS 
Word Handler 11 
Groderbund Sotware 
General Ledger (wi AF} 
Payrol 
Proinssonal Easyerrne: 
мө inventory and Control Program 
1990. 300 Meg storages Faq EN 
Darbu іл Cobol обес code 
Сай tor Info S20000/NA 
Write for catalog (&1 00) and other мот 
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Figure 1; Circuit diagram of the complete microcomputer module. The printed-circuit board is single-sided, and the main integrated 
circuits provide programmable memory, EPROM, IO, and a counter. Other circuitry provides the system clock, a 60-Hz interrupt, 
and +5-V power regulation. 
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TELEPHONE 
VOICE RESPONSE 


The У100 interactive voice synthesizer 


with telephone interface is an Apple Ilor ІВМ Personal 
Computer* compatible, low-cost, solution to remote 
data base access arrangements. 


$39500 
V 100-A 
е Direct telephone connection, auto-dial/answer 
е Touch-tone* generation and detection 
€ includes 300 word, LPC vocabulary 
€ Software for sentence/library construction 
e Expandable with 1300 ($495) high qualily LAC words 


For a demonstration cali tal) free (800) 538-7002 
іп California call (408) 942-1595 


PHA c довлтом 


2405 Сите Dr., San Jose, СА 85131 (408) 942-1037 


OSI SOFTWARE 


Challenger 1P / Superboard tl 


| HEXDOS is a remarkable disk operating system which sur- 
passes the capabilities of 05650. But because HEXDOS uses 
subroutines іп OSI's ROM BASIC, it is vary compact {only 2K), 
HEXDOS provides you with easy-to-use commands and saves 
10K of memory and disk space! 


» Load or save BASIC programs, machine language, and data 
hies by name. Chain BASIC programs [rom disk. 

е Up to 22 dala files may be open simultaneously, 

* Full trace of BASIC programs with aptional singla-stepping. 

* Includes a disassembler and demonstration programs: 
CHECKBOOK and ADDRESSBOOK (personal dala base 
management), LIFE, SURROUND, REVERSI, BACKGAM- 
MON, and BSR CONTROLLER (home control). 


Price; $49.50 (5%-inch diskette and 40-page manual) 


HEXASM is a powerful macro-assembler plus шішев. Re- 
quires HEXDOS and 20K RAM. Prce: $38.50 


TEC65 is а versatile tex! editor/editing language. Requires 
HEXDOS. Price: $38.50 


Your satisfaction guaranteed, or your money promptly and 
completely refunded. For more information, send 51.00 for 
our catalog of OSI, Apple, AIM, KIM, aad SYM software. 


The 6502 Program Exchange 


2920 West Moana 


Reno, NV 89509 Wwe 
— (702) 825-B413 T» 


DOT MATRIX 


COEX 80-FT Santen 


e Interface with Apple; Centronics г E 


HS-232, IEEE-488 _ а 
e 9x7 Dot Matrix, BO CPS, a 
BFDirectional Printing ч H- 


БУ Floppy 


DISKETTES 


All Сепійес-7 00% Guaranteed 


BOX of 100... $149 


Above with 


12” B&W MONITOR 


Hub Rings. ........ $169.00 82k Buffered Memory n ) 
80, 96, 132, Columns, Graphics Ue 
an QC rintin 
FLOPPY DISK DRIVE ч 


From Fourth Dimension Systems 
with ® Track Zero Micro Switch 


FULL 
FACTORY $7 
WARRANTY q 


® Selectable Char Pitch, Line 00 
Spacing and Feed 5340 
“00522. & DOS 3.3 COEXIntedace CardtoAPPLE $49.95 


tor APPLE e CP/M and PASCAL 
16K RAM CARD | 2551940 VISION-80* 524000 
қ loe a a 80x24 Video Display Card 
сен aera $6 0% Controller Card Vista Computer Company's new Vision-80 board Is a sophisticated 
for above........ ТЕ yet easy to use video display card for the Apple" computer. 


PARALLEL INTERFACE 


EPSON TO APPLE 


.....$19.95 for I.B.M. ....... $49.95 COEX $4995 CABLE -p 


“Have You Kissed Your Computer Lately” 


Components Express, Inc. 


=" 1380E. Edinger ө Santa Ana, Calif. 92705 e 714/558-3972 ЖҰМА 


Terma of Sale: Cash, Checks, Credit Cards, M.O., C,O.D. Calif. residents add 6% sales tax. 


| for В.М... 
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THE, 


"T 


ALTÉHNATIVE 


System Highlights 


е Dual Processors 

* 64K or 128K RAM 

e Selectable 40 or 80 
column text 

ө Color Graphics Resolution 

—280h x 192v High 

— 80h x 48v Medium 

— 40h x 48v Low 

Built-In Parallel & Serial 

Interface 

Three video output modes 

Detached Keyboard with: 

—Normal typewriter 

functions 

—Numeric keypad 

—Function keys 

— Cursor block 


The BASIS 108 upholds 
the fine tradition of quality 
and craftsmanship inherent 
in German technology. 


5435 Scotts Valley Drive 
Scotts Valley, CA 95066 
(408) 438-5804 

TWX: 910-598-4512 


OF EXCELLENCE! 


| BASIS 
108 


This German-made micro- 
computer system features 
2-80% and 6502 processors, 
making the system com- 
patible with more com- 
puter languages, operating 
systems, and software than 
any other off-the-shelf 
microcomputer available in 
its price category. 
Additionally, the 10875 
large memory capacity, 
built-in interfaces, and 
full-feature detached 
keyboard combine to 
make the 108 the most 
capable microcomputer at 
any price. And, the BASIS 
1085 price makes it the 
most cost effective micro- 
computer for any com- 
puting application. 


BASIS 108 — 
A HERITAGE 


Bass 


INCORPORATED 


2-80 js a trademark of Zilog, Inc. 
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required for “scratch pad” (memory 
for storage of temporary values). 

For the controller to do useful work 
it must follow instructions stored in 
its memory. For program memory, 
the controller uses a 2716-type 
EPROM that can store 2048 bytes. 
The 2716 was chosen because it is 
readily available, currently costs ap- 
proximately $6 in single quantities, 
and is easy to program and erase. The 
capacity of the 2716 allows storage of 
quite a lengthy machine-ianguage 
program. 

The module is designed to operate 
from an unregulated 9-V-DC power 
supply—easily obtained from a calcu- 
lator-type AC adapter, Regulated 
+5 V DC for use by the module is 
obtained from IC5, a 7805 (or LM 
340-T-5) three-terminal regulator. 
The +5-V supply is made available at 
the module's edge connector for use 
with associated interface circuitry. 
The module's current drain is approx- 
imately 250 milliamperes (mA), with 
the regulator being capable of supply- 
ing approximately 400 mA safely 
without a heat sink. (Care must be 
taken not to overload the regulator 
with too much extra circuitry.) 

Although the MC6802 micropro- 
cessor itself has a built-in oscillator 
circuit requiring only an external 
crystal for operation, an external 
oscillator circuit is used. IC6 is а 
crystal oscillator with buffered out- 
put at the crystal frequency and in- 
corporating a 17-stage frequency 
divider. With the 3.579545-MHz 
crystal used, which is an NTSC (Na- 
tional Television System Committee) 
television color subcarrier crystal, the 
frequency divider output is 60 Hz. 
This is connected to the CA1 input of 
the MC6820 PIA to provide a source 
of interrupts. This is very useful in 
controller applications to allow tim- 
ing of operations without tying up the 
processor in software timing loops. 
The МС6802 divides the clock fre- 
quency by 4 internally, and so runs at 
894,886 Hz—10 percent below the 
microprocessors 1-MHz maximum 
allowable clock frequency. 

The only reset facility provided for 
the module is a power-on reset. The 
combination of R1 and C1 buffered 
through two gates (b and c) of IC4 
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SPECIALS ON ІНМ PERSONAL COMPUTER 
A. GAK «үйеті unit & Кеуімкиті, reo J20K (німен B conicollar, color graphic card 
12" ВМС птеп moni . , , иа 82250 

В. бак — нн & — rg J2DK dryoat & conin- 

lar, ІВМ monio, ronitor/pnnmtar adapter $23,255 


БМ" TANDON DRIVES 
Brand maw JEM сараї Ба internal dret 
Fully supported ty the nre PCDOS 1.10, 
Dt exciusive (Tep Бү ғына (HEIGL makes 
ina BII Aten easy 
Single sided 1150 KEI.. S47 £207 945 
Double dded 120 KB} $660 $2789 DB 


MEMORY BOARDS by AST 


esr a&pandabia to 256K. ІНМ rampsribis and supported by PC 
DOS. Auembied, buinadon & tested l-year warcanty. 
Б4К 


129К 192к 256K 
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4 таз RE з ш 


Edix + Wordix has word processing 
features that our competitors are 
still dreaming about . . . 


ғ 1%45--е4-... 


Mimay board without port ——— $295 $407 $518 $528 RAM EXPANSION PACK | 


with бағы OF Parallel Port £235 $44 58 $669 x 
мет BOTH Serisi A Paral Porm — $375. 8487 5698 S709 сыш a ner bosd 
wrth Seria, Parallel Porty А Clock — 8406 4517 S828 5739 150m: |. $380 


жах жж * * PRINTERS SALEwe eee ee 
Epon MXBOFT wiGraphtran-Piut, BÛ CPS., ж” — £494 
МЕС Spinwtiter 3550 New! 203 col , багы... Aes £2,099 
C. аһ Prowrites 8510 AP 120 CPS, Риза ,,.,629% S459 
C. Itoh F-TO Овізууезегі, 40 CPS, Parallgl , . Е 
C. Hoh F-10 Әніҙузлһен, BE CPS, Parallel, | -. 59.205 $1,698 
Brother HR-1 Ошуна}, 15 CPS. Paraliet. Жа 5829 


ES UTORANGING DIGITAL MULTIMETERS 
The state-of-the-art autoranging DMMs - from Japan's foremost mawr mir 
Mode! SK-5440:- 


Ф 3.5-digit LCD with guto unit end tpn іл стік 
Ф Full purüraeging an Volt and Ohm with ТОА AC/DE range 


iu 


$390 buys the whole dream. 


Ейік Editing Features Wordix Formatting Features e input valve tan be pul іпіш memory iu makes differenca measure. 
VHS "i 3 E renti ie 3 salva meter 
Up to 4 screen windows Auto footnotes е Auiormnging Voltage Test, 200% 10004 ОС, 2v —BODVAC 
Up ta 12 tile buffers Auto table of contents м ACIÓC Сыйы тин. d 200m A n ОА 
— ; сівое Тай. 2 2000K 
Top-to-bottom and » Auto hyphe nanon Ф Auioranging Low Power Ohm Testi: 2K f? 2000Kf1 
side-to-side scrolling. Multi-line headers and € DC Volt Accuracy: 80,8% reading, 20.2% ЧЫН асап 
: me ‘ а Low Battery Cómurrptian: 300 ho. on two AA batteries (included) 
Regular expression footers ^ е Man leads with proni viva ran prever (наға fram touching probe 
ӨГІЗІ “ТТТ ع‎ Compect size. 8 Submarged connectors Tor hihi dafety 
searching and translating Multi-column layout "чегүүчү, "mee rc aural y dna 2. 
Intra- and inter-buffer Powerful macros B Dua fure for salary protection 5к-алп $99.50 
moving and copying Data file access Modal SK-8330:- Au the above plus new additional features: 
Online help e DC Volt Accuracy: 10.5 roping, +0 2% 01 (ul scala 
© Built-in Бынрат teestchabla] far continuity test, overload warning 
Online tutorial Extended AC/DC current range 20mA-104 
@ Manually override бе шогат] function ыз thet the desirid 
4, А i 2-1)» renge can ік velectud far voltage and rer tancs знали 
Call or write for our Requires 128K IBM PC @ Zur Adjust Junction cancels the rmasronce ұшыр of tert Әмір lav 
brochure. Edix alone: $1 95 the qoum and most &ecu raté ттікнитетпегі t 
sag $159.50 
HARD CASE for above tivo mies... 
Mmr 
EME GIN То prim, ploau mnd money order о: сипа % check. Репюлін сеек may сана talay up to 4 teks. Vipal 
MManoicord welcene, Atd 1% thin $3] of total order value for ріпу & Handling by UPS truck, Califorma 
TECHNOLOGY ‘edent add sales tax. COD’, require 20% genos, Pricey & avadebiiry subject to zhange without motit. 


Box 154 Louisville, Colorado 80027 303 447-9495 


T Взети «7 Матуа Teche wo euin Inc 


EASTERN ENTERPRISES, INC. 


2937 5. VAIL, COMMERCE. СА 90040 » [213)725-308U 


mm 


Executive Peripheral Systems unveils their new 
EPS keyboard: the key to a more professional Apple 11 


At last, a detachable, full-function 
keyboard to plug into your Apple Il 


* 12 special function keys enhance the 
value of any software package 
* Function keys are pre-programmed 
using EPS-PROMWARE 
modules, available for all popular 
. software packages. 
Y Helps you learn software quickly 
* Faster data entry and editing 
* Detachability means less fatigue 
* Less need to look up commands in manuals 


Features: 
$350. * 10 key numeric pad ° 6 dedicated edit keys * 6 cursor control keys 
| Suggested * working shift key ° 12 special function keys, programmed using 
j Retail EPS-PROMWARE modules * includes a EPS-PROMWARE module for BASIC 


EPS Visit our booth (2468) at the Comdex Show 
Executive Peripheral Systems, Inc. 800 San Antonio Road, Palo Alto, CA 94303, (415) 856-2822 
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J—— has heard 
that the cost of computing is going down, bul 


by Ihe lime you're finished with a Database Management System 


you can rely on you've spent hundreds and maybe thousands of dollars. At Thinkers 


has three leatures which makes it one ol the most 


| Sofi Inc., the price of computing is more reasonable than you think. Dala-Vu'* by Thinkers Sofi inc., 


poweriut data management taciities available 


A COMPLETE DATA MANAGEMENT FACILITY 


1. Automatic Form Generator 

Allaw you to generate forms an the screen 
and use them as a personalized tool 

2. Relational Daiabase Manager 

Designed for the small firm or professional 
who would like a convanient but inexpensive 
data base management system 


Minimum aystam requiremant: 48K CP/M-B0* 
(check manufacturer's user's manual) 
5расИу Diskette Formal, 

$2 additional shipping costs per diskette 
Prices subject to change without notice. 
Available Scan. CP/M 86 varsion 


"Registered trademark of 
Digite Research, Inc 


Thinkers 


ро. Box 221. a 


TeleVideo 


2129 


manual lig 


Clinton | R 


Dealer Inquiries sina 


3. The Report Ganerator Program 
Specifically designed 1o retrieve inlormation 
{гот the data base with simple statements, 
perform arithmetic operations, and much 
mora. 


ALL THIS FOR 


(Disk & 
Manual) 


s Soft, Inc 


yp 25 


NY 41530 


(516) 294-8104 


We кеңи и Master Charge 


Users! 


Single Key Access to 46 WordStar® Commands 


The TV1000 is Designed 


for the 


925,950, Intelligent I and 800 
Through 816 Computers 


Features: 

e 46 single key stroke commands 
е Faster cursor and keyboarding 
e User-oriented command selection 
& location 

e Sof switch activates the enhance- 
ment with no loss ol TeleVideo at- 
tributes. 


Includes: 
46 replacement key caps 
Replacement ROM 


amen mi umi Өңі بے‎ m اچ‎ жен шір e e 
a a a т ш-- 


Introductory Price: $150 
[Good until 12 15 82 reg list 5220) 
40 Pin Inserter/ Extractor set 515, 


California Res. add 6l'b Тах 


Word ]échSystems 
953 Mountain View Dr. Suite 114 
Lafayette, California 94549 


(415) 254-7747 


DEALER INQUIRIES INVITED 
TRADEMARK WORDSTAR MICROPRO VISA/MC/COD 
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Call Today 


HEXADECIMAL 


ADORESS 
FFE T-————————————À 
| | 
| | 
| 
= l 
ln Е: И 
| OCCUPIED — T 
| | 
OFFF 
ak BYTES 
2715-TYPE 
EPROM 
0800 
| 
| | 
| NOT OCCUPIED | 
| | 
0403 
4 BYTES 
MC6820 1/0 PORT 
0400 | 


| 
| | 
! NOT OCCUPIED | 
| ! 
долғ- 
128 BYTE ON- CHIP 
PROGRAMMABLE MEMORY 
0000 


Figure 2: Memory map of the mocdule's 
address space Unoccupied gaps are due to 
the simple decoding method that uses 
some address lines to directly enable the 
peripheral integrated circuits. 


provides a reset pulse to the MC6802 
processor and the MC6820 PIA when 
power is applied. This forces the pro- 
cessor to begin execution of an ini- 
tialization routine іп the EPROM. 
The eight data-bus lines of the 
MC6802 processor are connected to 
the data-bus lines of the 2716 EPROM 
and the MC6820 PIA. These lines аге 
not buffered and are not available far 
connection off the module. 
Exhaustive address decoding is not 
used; only enough of the 16 address 


| lines of the MC6802 are used to sepa- 


Circle 411 an Inquiry card 


DECEMBER SPECIALS 


Advanced Micro Digital Single 

board computer A&T 699.00 
Godbout "Compupro" Systems A, B, & C Call 
Morrow Designs Multi 1/0 35, 1P, RTC, АЯТ 269.00 
IBM P.C. boards by Tecmar 

& Seattle Computer Call 
8-1005 own 8” dual drive box 

w/P/S, fan, & internal cables ABT 349.00 
California Computer Systems - 

floppy disk controller w/CP/M 2.2 АЯТ 340.00 
SSM 1/0-4 2P + 2S ports A&T 203.00 
Ithaca Intersystems Main frame 

w/a front panel A&T 
Paradynamics "Pronto" main frame. 

18 slo! w/raom for 2 floppy drives 999.00 


1299.00 


VISIT OUR SHOWROOM - Hrs. - 9:00 A.M. - 5:30 Р.М. M—F 


Subject to Available Quantities e Prices Quoted Include Cash Discounts 
Shipping & Insurance Extra 


We carry products Irom al} Major Manulacturers 


| \__s-i00___\ 14425 North 791h Street, Suite В 
Scolisdale. Arizona 85260 
Sales 800-528-3136 


Technical 602-991-7870 Est. 1977 
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UV EPROM ERASER 
$49.95 


Elaman Ша 7700 hours 
s HDBEY MODEL 


à 
{ Wignilty. 12013 Hem? at 1" 
ж Eras od UV EPROMS (2716, 2732, 2515, 2532, aie.) 
INDUSTRIAL 
MODEL 
DUV-T8 / 2N 
$58.95 


WITH TIMER & 


SAFETY SWITCH 
DUV-T8 /2T 


597.50 
ABOVE 220VAC 
SOHZ 


QUV-TB/2TE 
5109.50 


PRICE INCLUDES 
PERSONALITY MODULES 


STAND ALONE RS-232 
INTELLIGENT PROGRAMMER $489.00 


PROGRAMS: 2508, 2516, 2532. 2716. 2732, 2732A. 2758. 8748 8749 

OPTIONAL MODULES: зм, alis B755A, 8741 

а cm oM 

« MICROPROCESSOR BASED «4K MH А X GANG MER 

« 90 DAY PARTS А LABOR WARRANTY ОН ALL PRODUCTS PROGRAM 
PHONE ORDERS (305) 776-5870 os mee 
TW: 510-355-5496 ғ WE ACCEPT VISA, MC, CHECKS, C.O.D., MONEY ORDER 


LOGICAL DEVICES INC. 
781 W. OAKLAND PARK BLVD • ЕТ LAUDERDALE, FL 33311 
ADD; $4 00 SHIPPIFU E200 € 0 D. CHARGES 


Get your computer talking and save $126. 
The Type-'N-Talk'" speech synthesizer is now available for only $249. 


The Type-"N-Talk ™ text-to- 


speech synthesizer automatically 66 © 
translates your text inte electronic | 
speech and allows your computer 

to speak wirh an unlimited vocab- q 


обал 


Type-"N-Talk is covered by a limited 
warranty, Write Votrax for a free copy. 
SAU Stephenson Highway, 

Troy, АЙП 48084. 


шағу. Standard with ап RS-232C 
interface, Type-"N- Talk has an 
internal microprocessor and 
750 character buffer. And 
remember, it doesn't use your 
computer's memory to make 
your text speak. 


Here's what you get. 


D Unlimited vocabulary SC-01 
speech synthesizer chip. 

C Text-to-speech 
algorithm for f 
translation. 

D RS-232C 
interface. 

О Selectable 
Baud 4 
(7 5-961). 
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O Spelling and phoneme access modes. 

D 750 character buffer. 

D Data echo of ASCII characters. 

a Complete installation and 

programming instructions. 

Great new software 

is available for 
Type-'IN- Talk equipped 

computer systems, 

To order, see your local 

computer retailer or call toll-free 


1-800-52 1-1350 


Michigan residents, call (513) 
588-0341. MasterCard, VISA or 
personal check ac- 
cepted. The price 
is $249 plus $4 
for delivery. 
Educational dis- 
count available. 
Add sales tax 1n 
Michigan and 
California. 
© VOTRAX 1982 
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| THE 3BCBOA dasigned Гог multiprocessor 
falava ог 1/0 processor, has on board 


ХВПА-СРЫ; DMA; 128K dual ported ПАМ, по 
weit state, byte/word accassibls;Eprom 
sockets up to 32K; 2 RS232; 2 parallel 
ports;Memory Map Prom;3 counter/tímer; 
floppy controller;hard disk interface; 
math chip AMS511:29 bit Intel Multibus 
21 vectored intaerrupts;auxiliary powar | 
input for stand alone.Froa $8095(qty.1) 


A II em 
=" > 


mas gem emm фый qnoi س‎ os dud Бел рыл 
کا‎ EB لد‎ QUE رم یں‎ ва Са с DO © ا‎ Ae РО سم‎ 


ШШ 


IMNOVATIVE RESEARCH, INC, 
17071 Kampon Ln,liuntington Bch,CA92547 
714-842-0492 .Multibus Intel trademark. | 0 


Сігсів 231 ап inquiry card. 


MEMOREX 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLDI Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and СОР. 


(3b) 


о в 
| 59 


о 
а, 
0—0 


oo0pDoooooooooooogonooono 


a 
O 000 © O û осоо 


о 


о 9 


РАСІНС 

EXCHANGES 

100 Foothill Blvd. 

San Luis Obispo, CA 

93401 In Cal call 
Med (800)592.5935 or 


с-оәоодоосозооооооооооо 
ooooagooooooooooonoocoo 
ооосвоосоооососоооосооо 


оооооооооооо 
coooooooooooQ 


oO 
0—0 


(3c)‏ س 
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VOICE SYNTHESIZER 
VOCABULARY DEVELOPMENT SYSTEM 
CREATE YOUR OWN CUSTOM VOCABULARIES 


For TI 5220 ar GI SP-250 Speech Synthesizers 
Using Your 5-100 or INTELLEC™ Micro 


INCLUDES HARDWARE AND SOFTWARE FOR: 
DMA Voice Digitising and Playback (B bit mu-taw codec) 
= Parameter Extraction and Coding * Screen Oriented 

Parameter Editor = Voice Synthesis 


MODEL ҰРР-696 for 5-100 (ЕЕЕ-696 Compatible) < CPMBD 
MODEL ҮРР-796 IS Е 


Figure 3: Artwork far creating the printed-circuit board. Figure 3a shows the full-sized 
| etching pattern for the single-sided board; figure 3b shows where to install wire jumpers 
Р.0. Вох 1364 Palo Ало, СА 94301 (415) 326-7303 on the component side of the board. Component placement is shown in figure 3c. 


ранго пт, ўр Подно, н) REA ав 
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Clrete 450 on inquiry card. Circle 483 on Inquiry card. 
New update from Tarbell... 


CP/M DATABASE 
for only 2100! 


IMPROVED FEATURES 


Li 3 times faster than previous version O CBSO language source 
and COM files included D Improved query language О up to 
18 files open at once О command fila processor (2 no limit on 
record langthor number of records 


OTHER ADVANTAGES 


iJ variable-length fields O fleld names of any length D field 
names may include spaces Г) sequential or random files ГІ 
optiona) index files O also runs under CBASIC 


INTERACTIVE PROGRAMS 

Tarbell Database also includes these interactive programs: 
OBSORT, sorts random files; DBSETUP, creates а file; DBENTRY 
for entering data; DBUPDATE for changing files; OBQUERY for 
accessing data; DBLABEL for printing labels; DBLETTER for 
printing letters; DBCOPY to change structure of a file. 


TARBELL VALUE 


Dollar for dollar, you can't get a better value than Tarbell's up- 
dated Database System. Ask your nearest Tarbell dealer for a 


б 
ұу 
demo. b. gure! 
‘ | Ві SU 
| Spices 
| commit L 
Ay 950 Dovien Place, Suite B М p wallace i Ga, 


NM" 
Carson, CA 90746 painty P are, ST s 
(213) 538-4251 abr Sud iion St B 
BaB S. 


CP/M, СВ80 and CHABIC are trademarks а! Digilal Research. 


` Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760 


CALL US in PA 1-717-398-4079 


November 810 Disk Drive .... $429.00 


ATARI 32K RAM .......... $ 79.00 
SPECIALS 40032К RAM ...$349.00 


800 48K RAM ....$609.00 


PACKAGES 

410 RECORDER ............ .,..,. 5 75.00 | CX481 Entertainer ............... . $69.00 
825 PRINTER " Сха482 Educator ... ,........:.:.. 4. $125.00 
830 MODEM . ...... va. eee 5159.00 al 333354953 "rogrammsr ,........... 

850 INTERFACE a Me TESI 
Cx494 COMMUNICATOR . ...... 
CAN483 PROGRAMMER ...... ...... 
CKAB1! ENTERTAINER . ........ .. 


ATARI 


© А Warner Communications Company 


тжезеббеіззла ран EP EEE EE ане RAMS 


aic ee е» 
PROWRITER .., M. oe 


PACMAN . .. yt 
PERCOM DISK DRIVES ............ 


| CENTIPEDE  ...... — 
STAR RAIDERS ..,.,.....-..---.-. 


АЙТЕН ШШ ...... e ...... .& ЕТЕ ЫМ ҰҮМКЖУ.................. $189.00 


VIC DATASETTE ...............5 67.00 
VIC DISK DRIVE ,,., .............. 5329.00 
VIC 1515 PRINTER ...... ...., 5355.00 
16K RAM/ROM ....................5 98.00 
PROGRAMMER AID . ... eso .. $ 45.00 
VICMON , .. 45.00 
ADVENTURE SERIES (га), ....... 35.00 
OMEGA RACE . ......... ,..,.-,-,. 8735 00 
ПОНЕ ,. .,.. 35 00 


BASKETBALL TO ORDER 


CALL TOLL FREE 


*4»-»t^ü8*À4933-w—-—-x5- ta 


MISSILE COMMAND қ 
KHAZY SHOOT ....... ........ 4 


800-233-8760 
In PA 1-717-398-4079 
or send order to 
Lyco Computer 
Р.О. Box 5088 
Jersey Shore, PA 17740 


к. 46419046 


CX404 WORD PRO |, ...... 
PILOT HOME . .....—.-.. .... 
PILOT EDUCATOR . ,._.... .. 
MONKEY WRENCH ,. .. 
MACRO ASSEMBLER 
MICROSOFT BASIC 


Js ye | * + ы 
SARGON и CHESS . .. .... 35.00 


‘commodore 


(54481 tasima т» 
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rate the RAM, EPROM, and I/O 
ports in the address space. There аге а 
number of "don't care" address bits. 
(See figure 2 for a simple map of the 
address space.) The address-bus lines 


SAVE 25% ON YOUR PC UPGRADES ШЕЕ 


ANATRON MULTIFUNCTION RAM BOARD sundae $450 _ The MC6820 PIA provides 16 I/O 
Socketed for easy memory expansion * Each port individually disabled lines that ptis independently propiar 
Parallel Printer Port may be configured as LPT1 or LPT2 or LPT3 mable as inputs or outputs. In addi- 

| Two RS 232 ports configured as COMI and СОМ2 * Base address | | tion, the MC6820 has 4 program- 
selectable on any 64 KB boundary * All features fully compatible with IBM PC mable control lines. One of these con- 
= : киш z trol lines, CA1, is used as the 60-Hz 

EVERYTHING FOR THE PC interrupt input. The other 3 control 

е HARDWARE SOFTWARE lines and the 16 I/O lines are avail- 

© Pb ng Sided твоим. $239.00 € Ed.Word Screen Editor/Word Processor able at the module's edge connector 
= rend سا ا پس‎ м Ба оит pee 8023AC print utility! for interfacing the controller to exter- 
Mother Board (J6kb) — . $25.00 nal circuitry. All communication be- 


Meuary Expansion Board (64 kb] — ..51730. 00 Prices elect із Саз Dis ишн 


н tween the controller module and ex- 


9 Manifors (NEC, ТЕКО, AMDER| -,.. ..... More hardware and software coming. ternal circuitry is through these 19 
 ө Diskettes [IM IE ees cece es Call for details. 


® Extension Cables for: 
Pnntet 
Мон = cable set] 
Keybuarj 


I/O lines. 


The Printed-Circuit Board 
The printed-circuit board for the 
| controller module measures 100 by 60 
Р.О. Box 401 202 Weit Bennett Street, Saline, Michigan 48176 1-800 521-0521 mm with a 24-pin edge connection 
Terms FOB Saline Hours 9 a.m. — 5 p.m. E.S.T. Michigan [313] 429-1678 (2.54-mm spacing). The board is 
= single-sided to reduce costs. This 
necessitates a number of wire links on 
the component side of the board. The 
printed-circuit board, wiring link 
positions, and component overlay 
diagrams are shown in figure 3. 
Prototype matrix boards of the 
same size, also with a 24-pin edge 
connection, are available from a 
number of suppliers. These matching 
boards are ideal for building interface 
modules for use with the controller 
module. 


12015 uj =шегбога 0051 fgg — 777 < рег 

82 temm in 7 8L ast Software and Interface Hardware 

DAA 10] ¥ ule төзе. jginduo2EEIUIN ; 
uy m М, ә d $6 5. S? ошоо ДИЕ, .............. СТІ” Тһе MC6802 processor uses an in- 
E ДЕЛІ Е. А, кщ үзі»; struction set identical to the МС6800 
processor. Any of the Motorola 
mie pus: JBL ҢІ) 10002 ПОЧ хәршу [ | evaluation kits are suitable for soft- 
E ид “ : 
т ЩИ Nu Tras | Mens Eg ens ware generation. A Motorola D2 kit 
PERL 77777 7 tremere ien" SIAN Sze sevo unuang with 4K bytes of memory is very 
58318184 . uue) ¥ li 5501 | suitable because its address space 
covers the RAM and EPROM address 
space of the controller module. The 
user PIA of the D2 kit can be used to 
simulate the PIA on the controller 
Yo oh е module. The interface circuitry sim- 
Government Sales 2205 Z æ 7023 Little River Tnpk. | | ply plugs into the user PLA, and all 
Call 703-750-2632 ПЕ x re Annandale, VA 22003 hardware and software debugging 


can be performed using the D2 kit, 
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WINTERHALTER & ASSOCIATES, INC. 


SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOA YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTEH 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICHOCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCDMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
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SPELLBINDER—$278  dBASE !—$480 — SUPERCALC—$189 


D COMPUTERS-TERMINALS-MONITORS 


di TE ТЕКЕ MEM AY 


YSTEMS-SEATTLE SYSTEM- МН, 


EPSON -TELEVIDEO- SAN YO-ALTOS-EAGLE-NEC О 


GASTWRITER 11 [IBM-PCh. . 0315 имиш ,,.,..... іы 

ПАКТ ЕРИ ШИШ 11 (17S) а 1 © БЕЛ. а... vt 

BASYFiLER 11е-ӨСІ.... 3 FAECAL ете... ,.... W 

NUPENMATTER ihe РС]. a Св-%%,,.,.. «“ ков а 

guPEBCALC I IB-PC). 189 PP 11 or 111 + > p э 

Cowie 117111 ИР PC). али Р > э эз “ 
FRACEPAR 


SOFTWARE FOR YOUR MICROCOMPUTER CROSSTALE (SPC), . . . 19 — FEACRPAR у ,...... 
SOFTWARE FOR YOUR MICROCOMPUTER 1 Шол = Atari - Тиіптійен - Талда imétraummis = 
SOFTWARE FOR YOUR MICROCOMPUTER л = р n - =a" сам һы prices. n 
SOFTWARE FOR YOUR MICROCOMPUTER evi X a + MAIS ta IF T Drive - 83475 
Slane BEBA = = 4 «= T7655 ірі 38 J өті + . 141% 


SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
тау FOR YOUR MICROCOMPUTER 


Сома = Diablo = 


D - =x D аг m 


= Teraa їлїш = 
Cail fot prices. 


eon ш , aa "peer м С.И Prowrixer Parallal . . .6 449 
MIB FF, $23 Prowriter Бөсізі .. HI 
9% MiibD FT . 40% F-18 Veralinl/Serial, . . 140 
Belge hem ee اوس ا‎ — yl = Napifit = А Viswpsiat ~ 
+ - WE - = Шалүш, Cali for prices. 


гон tan cfc омирин, BASE вим шщ a - 247%) Per 
=й =o = 0%, ual < 7198 


as [l + ісе "m 
Ята 1546 1/0 mory board - 1833, БҮЙ “ealti-Funckion сеп “саса - 
¥. дез your сая print ароотегуч ЕТТ, су for 639.553. Аб? and 
Careyet = Gamory boafüm, Call for prices. 


POR P At T Д Ністі-Есі or Gu tesa Sate Set Oisk Drive, 
vtollar = B85. tcard 11-461 


сах 
= 034%, Mancina chim = "Mos. Prani Vv Pack. ГЕ = 


HE v Чүү: 


Special Бара. far Govarhümat 4 University offers = Ash for Anne 
Limited Р.О. ¢eveptad - Al) аһірріле charged әсе FOR, E) Toru, СА 
All ргіғай are subject Lo Chaáqé/perbanal cheche delay fne t was. 
Feachiree a 
5oltw art 

lacormporasad 


BISYNC 
SDLUCSNA 2 


Software for Your Microcomputer 


313 N. First, Ann Arbor, Michigan 48103 1373) 662-2002 


А 
уты 


же #18 е 95499 Токо Ad. #105 & Toro, CA 99630 
(714) 768-8114 Cree ік à regievorod tesdemect af Giqite) Unnaure^ 


Appia i» a tratarii of Appia Conputat, 


TRUE MAIL ORDER PRICES 


With so many so-called Mail Order establishments using "toll free" lines, and grandiose advertising, how 
can E the customer, expect to receive true mail order savings? We have done away with large ads, 
and free phone lines to offer comparable service passing on the savings to you. 

THINK! You still SEND YOUR MONEY in the mall to an unknown untested party, and delivery is still 
often doubtful and certainly protracted in most cases. 


PRINTER RIBBONS 


ميس 
іШа РАЗМ, Color‏ 
IDG РАБЫ Biack Only‏ 


PRINTERS 


B24 wath REHM 


МА рыш 11009 CONNECTORS 
Жж Butler Hales TRE He 
bi 
Graphics АЗА ЕЛА 4 72 даре i ms y 2 
ІВМ РС реге Cabe $ 2а 
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special Factory 
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Add-In Winchester Disk System 


(PCY's Add-in Winchester Disk System is housed within tha 
(BM chassis and is easy to install directly into the floppy siot, 
reducing desktop space. Also available in 12 and 18 M Bytes 
capacity. 


Memory Expansion Board E 


{РС}? `$ Expansion Board offers 4 TIMES the amount of memory 
offered by ІВМ. P.C. Configurations can be set at 64K, 128K, 
192K and 256K Bytes. Board can he easily upgraded in 64K 
capacities. Upgradability is the key! 


Asynchronous Communications AS 
Controller ra 


1 or 2 line capability on one card, 
Totally compatible with IBM soltware and diagnostics. 


6M Bytes 


Combination Memory/Asynchronous 
Controller Board 


(PC)? high capacity memories are combined on one board wiih 
single or double ported asynchronous communications | 
conirollers to create the (PC)? Combination Memory Expansior/ 
Asynchronous Controller Board. (РС) Combo Boards are fully 
upgradeable in 64K increments up to the 256K byte board 
capacity and are configured with support [or one or two 
RS-232C Ports. 


Larger quantity pricing is available. For further details call (PC)? Today. 
5 ТТ талын саны rar a eee 


Phone or Write Now! (408) 749-9313 
(РС), 510 Lawrence Expressway No. 6/8 Sunnyvale, CA 94086 
Postage and Handling included within continental U.S.A. 


One year warranty on all board products. 
MasterCard, Visa, Checks and C.0.D. accepted. 


PLUG COMPATIBLES FOR PERSONAL COMPUTERS 


Circle 370 on inquiry card 


When the system is operating 
satisfactorily, the program can be 
transferred to EPROM and the con- 
troller module can replace the D2 kit. 

Program alterations to allow soft- 
ware developed on a D2 kit to run on 
the controller module are minimal, 
The main program change required is 
to change the PIA address from hexa- 
decimal 8004 through 8007 (for the 
D2 kit) to hexadecimal 0400 through 
0403 for the controller module. This 
requires the change of only two bytes 
if all program references to the PIA 
use indexed addressing with the index 
register being loaded from a double- 
byte constant in memory each time it 
is used, 

One other possible program change 
would be to use software loops to 
perform timing functions. The con- 
troller runs at an internal clock fre- 
quency of 894.886 kHz, compared 
with a D2 kit, for example, which 
runs at a clock frequency of 614.4 
kHz. Adjustment of timing-loop ex- 
ecution times is simple if the loop 
counter is loaded from a constant in 
memory each time it is used. Then 
only a single memory constant need 
be altered, irrespective of the number 
of times it is used. 

A number of standard interface 
modules can also be produced to cope 
with the most common interface re- 
quirements. From an $8 calculator | 
have designed and built an interface 
module for use with a 24-key keypad 
and an 8-digit, 7-segment LED (light- 
emitting diode) display. І have also 
built a module (costing approximate- 
ly $4) that can be configured as a 7-bit 
A/D (analog-to-digital) or D/ A (digi- 
tal-to-analog) converter. As a D/A 
converter, the module uses only two 
PIA lines, and as an A/D converter, 
only three PIA lines. Relay drivers, 
lamp drivers, and switch inputs are 
easily implemented. 

Standard software routines can be 
used to drive the standard interface 
modules and provide other common- 
ly used software functions, e.g., a 
real-time clock driven by the 60-Hz 
interrupt source. This allows a wide 
range of different controllers to be 
produced with relatively little effort 
by mixing and matching standard 
hardware and software modules. 
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CP/M 8080/8085/280 DISASSEMBLER (DASM) 


Debugging machine code? Need a source listing? Use the 
WST DASM. DASM quickly diasassembles .COM files 
into ASM files. DASM authomnatically detects CODE/DATA 
segments and allows manual override of this detection. A 
symbol! table is produced upon request at any tme during 
disassembly. Don't be stuck with just a 280 disassembler, 
try the W.S.T DASM, 
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CP/M FILE TRANSFER PROGRAM (XFER) 


Have two computers and only one program? Use the W.S.T. 
XFER to transfer it. XFER transfers all types of CP/M files 
quickly and is simple to use. Send a 12K program in just 13 
seconds running at 9600 baud. Some simple I/O patching is 
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News and Speculation about Personal Computing 
Conducted by Sol Libes 


Random Rumors: 
Casio Computer is rumored 
readying a personal computer 
that costs $63. It will be in- 
troduced in Japan... . Expect 
a price cul on the Sinclair 
ZXB1 if sales Беріп to falter as 
they did in England when the 
new Sinclair color Spectrum 
computer was introduced. 
. . . Look for Panasonic to in- 
lroduce а $300 personal com- 
puter іп February... . IBM 
may soon begin production of 
the PC outside the LU. S, with 
a goal of producing over 1 
million units next year.,.. 
Apple is expected to intro- 
duce an Ethernet interface for 
lhe Apple Ill. it has reached 
an agreement with 3Com 
Corporation to purchase 53.6 
million worth of network in- 
terlaces. ... Both 
and Applied Digital Data 
Systems will come oul with 
low-cost color display ter- 
minals shortly. ... Honey- 
well is presumed to be ready 
to market a personal com- 
puter using the Victor 9000 
machine. .. 


P redictions for 1983: 
In past years, it has been my 
practice to make some pre- 
dictions for lhe coming year in 
my December column. In 
looking back at my predic- 
tons made last year and in 
prior years, | am surprised at 
how many have come true 
, „ , typically over 85 percent. 
So, let me stick my neck out 
once again and make some 
predictions for 1983. 

First, | predict that 1983 will 
be the year of the true por- 
table computer. Osborne hav- 
ing shown the way, you can 
expect Radio Shack, Apple, 
and IBM to introduce portable 
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Televideo | 


personal computer systems. | 
assume that they will fit into a 
briefcase, have flat-panel dis- 
plays, microfloppy drives, and 
built-ln direct-connecl 
modems, They will also use 
CMOS (complementary metal- 
oxide semiconductor) circuits 
operable from small, low-cost 
balteries; hence, they will be 
true portable systems, Expect 
them lo have CMOS RAM 
(randam-access read/write 
memory) with battery backup 
rather than bubble memory, 
Watch for the Japanese Io at- 
tack this market next year. 

Second, | predict that the 
personal computer market 
will divide inta several sepa- 
rate and distinct markets with 
three or four suppliers domi- 
nant in each, Thus, we will 
see diverse markets ranging 
from consumer computers 
selling for $60 to $70, to home 
word-processing computers 
going for $1000-$2000, to 
small-business computers in 
the $3000- $5000 price range, 
workslations in local networks 
selling for $5000- $8000, and 
multiuser systems ranging 
from $7000 to $10,000. No 
one supplier will dominate 
mare than one market, so we 
can plan on several dozen 
successful manufacturers and 
probably well over a hundred 
different personal computer 
system makers. 

Third, following from that 
prediction, is the prospect 
that the number of new per- 
sonal computer systems cum- 
ing to market will probably be 
at the staggering rate of almost 
one per working day. Look for 
one-lhird of (hem lo come 
from japan. 

Fourth, systems with sepa- 
rate, cableless, radio-linked 
keyboards will tlourish—no 
more connecting cables get- 
ting in the way. And, | hope, 


manufacturers will make a 
concerted effort to standard- 
ize keyboard layouts. Also, | 
predict that several manufac- 
turers will add voice input/ 
output that acts as an aid to, 
rather than a replacement for, 
keyboards. Voice output 
should be the next big feature 
added to low-cost personal 
compulers, 

Fifth, don’t be surprised to 
see ІС modem chips capable 
of operating at 9600 bps (bils 
per second) and possibly as 
high as 19,200 bps. 

Sixth, | await the introduc- 
tion of erasable optical mem- 
ory systems for microcom- 
puters capable of storing up to 
100 megabytes on а single 
disk. 

Seventh, the microfloppy 
and micra Winchester drives 
will start replacing minifloppy 
and mini Winchester drives in 
personal computers. Within 
two or three years, microflop- 
pies and micro Winchesters 
should be the dominant slor- 
age systems on personal com- 
pulers. 

Eight, expect arcade video 
games where the player ac- 
tually gets into the game. For 
example, a flight simulator 
that actually gives the player a 
feeling of movement, acceler- 
ation, and of really flying a 
spaceship, with volce recagni- 
tion that will respond lo such 
commands as "Fire one!” and 
"Blast off!” 


Appie Doings: Looks as 
if Apple has decided to intro- 
duce the Apple (БЕ this 
January. Unless, of course, 
the company decides to make 
changes again. Rumor has it 
that Apple planned to in- 
troduce the new Apple II re- 
placement in September and 
iniliated a special sale price to 


clear out inventory. But sales 
increased to the point where 
Apple decided lo continue 
producing the Apple (1 for 
another few months and do 
some further design work on 
the I-E, Over the summer, 
several software houses re- 
ceived prototypes of the H-E 
so that they could get a head 
start on applications sotiware 
development. It is rumored 
that the I-E will not be com- 
pletely software-compalible 
with its predecessor. 

Apple's 68000-based work- 
station, called Lisa, is report- 
edly out on beta test with 
several potential corporate 
customers. Rumor has it that 
units are being used in a local- 
network configuration. 

Apple disclosed thal it has 
won injunctions againsl four 
more Hong Kong-based 
makers of alleged imitation 
Apple Hl computers. Also, the 
U. 5. Customs Service has re- 
portedly begun confiscating 
and destroying imilalion 
Apples arriving at ports in the 
U. S. | has been estimated 
that as many as 20 companies 
are making about 5000 
Apples a month with retail 
prices as low as $200. Com- 
pare that (о the Џ, 5. price ot 
$1200 to $1400. 

Continuing to tighten up its 
sales/distribution organiza- 
lion, Apple has cancelled cen- 
tral purchasing agreements 
with two more independent 
retail chains, Compushop in 
Richardson, Texas, and The 
Computer Store (TCS) in Sud- 
bury, Massachusetts. Compu- 
shop and TCS outlets will now 
have lo buy equipment di- 
rectly from Apple al standard 
dealer prices. The reason 
given was the same as in the 
previous cases of Computer- 
land and Xerox: the sales 
Organizations refused to let 


Apple dictate where new 
stores could be opened. 


Former Mall-Order 
Dealer Sues HP: Computer 
Place Inc., Carmel, California, 
has filed an antitrust suit 
against HP (Hewlett-Packard) 
alleging that the company is 
stopping mail-order distribu- 
tion of personal computer and 
calculator products, Сот- 
puterland was named as a 
codefendant. Computer Place 
alleges that HP stopped sup- 
porting dealer national adver- 
tising and refused to make 
available its new HP-86 per- 
sonal computer to dealers 
who would not support local 
customers. It also claims that 
this action forced it out of 
business, |t is interesting to 
nole thal a similar action filed 
against Apple Computer by 
three of its farmer mail-order 
dealers was dismissed. 


р rice War Develops: 
Atari and Commodore have 
accelerated the low-end per- 
sonal computer price war 
with discounts on software, 
peripherals, and even basic 
units. This is in response to 
Texas Instruments’ $100 re- 
bate program. Atari is offering 
coupons good toward the 
purchase of software, while 
Commodore has reduced the 
base price of its VIC-20. The 
result 15 thal both the VIC-20 
and T1-99/4A can now be pur- 
chased for well under $200. ! 
have seen both units being of- 
fered by stores in my area for 
under $180. lı is likely that 
Tandy wil! soon reduce the 
price of its Color Computer. 
At these prices, personal 
computers are close to the 
seling prices of computer 
games and are beginning to 
affect game sales. (Specula- 
tion is that this is why Atari is 
offering games coupons in- 
stead of a price reduction.) 
The dealer cost for a com- 
puter is now down around 
$150; however, dealers rely 


on sales of software and pe- 
ripherals to make а profit. 
Commodore is boasting that it 
is mow producing 70,000 
VIC-20s a month and, even 
with the $150 dealer price, is 
still making a healthy profit on 
each unit shipped. The ques- 
tion is how this will affect 
sales of Commodore's soon to 
be released Max game та- 
chine, which will carry a $179 
price tag. 

In the meantime, the 
Timex/Sinclair 1000 (aka the 
Sinclair 7X81 with 2K-byte 
RAM), selling at just under 
$100 and already being dis- 
counted, is taking sales away 
from Texas Instruments, Atari, 
and Commodore in nation- 
wide chains such as K-Mart. 

This price war is upsetting 
to several Japanese compan- 
ies wha were planning to offer 
low-end compulers. МЕС, 
which planned to introduce 
its PC-6000 with a $450 price, 
is now going through a гейе- 
sign to eliminate features and 
reduce the price. Also, NEC is 
rumored to be designing a 
very low cost machine to 
compete with the VIC-20, 
Matsushita’s Panasonic sub- 
sidiary, which had already 
disclosed that it planned to 
retail two computers, the 
JR-100 and JR-200, in early 
1983 with prices in the $300 
range, has postponed intro- 
duction until summer as these 
products go through redesign. 
Sanyo, however, expects to 
begin selling a machine next 
Augusl that will compete with 
the Timex/Sinclair. 

The price war is undeniably 
making it difficult for new 
companies to enter the low- 
end marketplace. And those 
that do plan to enter are being 
thrown off balance as to pric- 
ing and liming of their entries. 


—-— Marketing 
Changing: Did you know 
that more than 150 new pro- 
grams are marketed each 
month? It’s getting like the 
record and book publishing 


Do You Use a Printer 
or Modem? 


The average microcomputer "moves" data at 
120,000 characters a second. A typical disk drive 
transfers it at 27,000 CPS, Most printers however 
plod along at 100 CPS and many modems squeak out 
20 CPS. That's quite a drop in efficiency not to 
mention a waste of 
computing power! 


We've broken 
this bottleneck 
with a smart little ы 
"white" box called the PRINTER OPTIMIZER that 
features a 64,000 to 256,000 character memory 
buffer. Now you сап "print" your inventory in 2 
seconds instead of 10 minutes, and no longer will 
your computer be tied up transmitting or receiving 
modem transmissions. The OPTIMIZER is smart 
too. You'll notice a keypad and display in our 
picture. You can tel] the OPTIMIZER to convert 
data, send control sequences, pause on cue, and 
more, For example: access all of your printer's 
capabilities (graphics, font size, forms control, 
specia! symbols) with (пе ease of selecting a 
station on o pushbutton car radio. Use it to adapt 
ап XYZ printer to your ABC computer running a 
PDQ word processing program, Run a serial print- 
er or modem froma parallel port. If you can afford 
and justify a disk drive, then you certainly need 
our OPTIMIZER to bring your printer, plotter or 
modem "up to speed" with the rest of your system. 


If You Need A Letter 
Quality Printer ——- 


...then consider our affordable * 
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yet high quality alternative. Our MEDIAMIX ЕТІ?” 


converts an IBM Electronic Typewriter (and some 
other brands) into а computer printer. Every 
office needs a typewriter. So far example, you can 
buy an [BM Model! 50 ET that costs about $1200 and 
huve a superior typewriter, and then with our 
ЕТІ? have a printer that produces probably the 
highest quality printed image available, You can 
even do typesetting like this ad! And for financial 
printing you can't beat a wide carriage ІВМ ET. 
it's n truly cost effectíve investment. There area 
number of urguments in favor of choosing this 
route over a single use computer printer, and we 
have an article on this subject you should read. 


We apply technology crentively, with insight 
and with respect for the non-technical end user, 
Feel welcome to write or call our toll free number 
lor more inlormation. 


APPLIED 
CREATIVE | 
TECHNOLOGY, INC. 


2723 Avenue E East, Suite 717 
Artingtan, Texas 78011 

(87 7}-261-6905 
(800)-423-5373 
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industries. Word-processing 
programs, for example, 
already number more than 
one hundred, and the com- 
petition is becoming intense. 

Software suppliers trying to 
establish brand names are 
providing slick packages for 
their products. The plain 
plastic sandwich bags will 
soon be a thing of the past, as 
software packages look more 
and more like record pack- 
ages. In addition, suppliers 
are upping ad budgets and in- 
creasing promotional efforts, 
all of which serves to jack up 
the retail price. 

But purchasers often have 
had trouble getting programs 
to work properly. Suppliers 
are finally beginning to face 
the problem by offering ser- 
vice with the product. For ex- 
ample, Peachtree Software 
now provides 30 days of free 
consultation with its software. 

Currently, about half of all 
software is purchased via mail 
order. However, some ex- 
perts are betting that this will 
shift to stores that will sell soft- 
ware muth as record shops 
sell records; customers can 
walk іп and see a demonstra- 
tions of the software packages 
before they buy. 


U.. On Б-НИ Systems: 
We see an awful lot of promo- 
tion for Unix-like systems on 
16-bit computers, particularly 
68000-based machines. How- 
ever, it is worth noting that 
Unix-like systems are also 
available on 8-bit machines. 
For example, several suppliers 
of 6809-based systems are fur- 
nishing the Uniflex operating 
system from Technical Sys- 
tems Consultants (Chapel Hill, 
North Carolina). Also, Mor- 
row Designs, located in Rich- 
mond, California, offers its 
Micronix operating system for 
the ZB0-based Decision |. 
Both of these systems offer 
multiuser, multitasking capa- 
bility with file management 
nearly identical to that of 
Unix. They use a shel} that in- 
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cludes VO redirection, pipes, 
and many other Unix-like fea- 
tures, 


Qu PR Announces 
68000 Enhancements: 
Motorola has announced that 
next year it plans to make 
available several new versions 
of its 16-bit 68000 micropro- 
cessor. Prototypes of some of 
these new parts are already 
being tested by potential 
customers. 

First, Motorola will market a 
reduced-bus version called 
the 68008. It will have an ex- 
ternal 8-bit data bus and re- 
duced address space (1 mega- 
byte), come in a 48-pin pack- 
age, and operate with 6800 
peripheral chips. 

Next will be the 68010, a 
virtual-machine version of the 
66000. It will be able to 
recover control of the ma- 
chine after memory faults, so 
it can be used in a demand- 
paged environment. Virtual- 
memory support improves the 
68000's ability to handle 
multiuser systerns. 

Last will be the 68020, a full 
32-bit version of the 68000. It 
will have а 32-bit-wide data 
bus and an instruction cache 
memory. Consequently, it will 
run programs two to four 
times faster than the 68000. 


á BM Alms To Fit A 370 
into A 68000: According to 
a technical paper that ap- 
peared in a recent issue of 
IBM's Journal of Research and 
Development, researchers at 
IBM's Endicott, New York, 
facility are attempting to 
recode Motorola 68000 
microprocessors lo imple- 
ment the functions of an IBM 
Syster/370, The 16-bit 68000 
microprocessor was selected 
because it is microcoded and 
has seventeen 32-bit general- 
purpose registers. The full 370 
would require about four 
times the microcode capabili- 
ty of the current 68000; how- 
ever, the hope is that within a 


few years a 370 will be en- 
coded into one 68000. |n the 
meantime, the research group 
Intends to partition the 370 ar- 
chitecture among a number 
of 68000s, which will commu- 
nicate over a local bus and 
share common local storage. 


J apanese Adopt U.S. 
Software: More and more 
Japanese personal computer 
systems are being introduced 
in the LJ. 5., but the surprising 
thing is that they are using 
American software rather 
than lapanese-made software. 
For example, Hitachi, NEC, 
and Panasonic will soon in- 
troduce systems using Micro- 
soft's MS-DOS operating sys- 
tem, while Sony, Mitsubishi, 
Sanyo, and Hitachi are using 
the CP/M operating system 
from Digital Research. Hitachi 
will use both the MS-DOS and 
CP/M disk operating systems. 

Not only are Japanese com- 
panies contracting with U. 5. 
firms to supply operating sys- 
tems, they are also looking to 
them for languages and appli- 
cations programs. Structured 
Systems Group, for example, 
has signed contracts to pro- 
vide its accounting software 
for several Japanese com- 
puters. 


А... And иса тх 
Enter Joint Venture: Atari 
has announced the formation 
af a new campany with Lucas- 
films (creator of Star Wars, The 
Empire Strikes Back, and 
Raiders of the Lost Ark). Each 
firm has an equal share of the 
new venture. The first product 
will be a video game based on 
Raiders of the Lost Ark. 


Û teing Robots To 
Walks Currently, mobile 
robots get around on wheels 
or tank-like tracks, But 
research if under way at 
Carnegie-Mellon and Ohio 
State universities tù develop 
walking robots. Although 


humans take walking for 
granted, il is a highly complex 
task fraught with such prob- 
lems as balance and coordina- 
tion of many sequences of 
joint and leg movements. 

It is hoped that computers 
can be taught to cope with 
this problem. The walking 
tobot being developed а! 
Camegie-Mellon will have six 
legs. This work is being 
funded by the Defense 
Department, Work on walk- 
ing robots is also being done 
in Japan and the Soviet 
Union. 


А „һа Intelligence 
News: The introduction of 
the Motorola 68010 upgraded 
16-bit microprocessor and the 
recent use of the LISP tan- 
guage far writing applications 
programs may lead to the use 
of Al (artificial intelligence) 
techniques jn applications 
programming. LISP has long 
been the language of the АЈ 
community. Although there 
have been a few implementa- 
tions of LISP on &bit ma- 
chines, they have had very 
limited performance, and 
anyone doing serious Al work 
was forced to use large mini- 
computers. This, however, 
appears to be changing. 

For example, the University 
of Pittsburgh has developed 
“Internist 1." which, in a test 
at Massachusetts General 
Hospital in Boston, proved al- 
most as capable at diagnosing 
some diseases as physicians. 
Although currently running 
on а very large computer, this 
program is now being trans- 
ported to run on several 
58000-based microcom- 
puters. Also, Cognitive 
Systems Inc., an offshoot of 
the Yale artificial-intelligence 
lab, has developed programs 
for stockbrokers, paralegals, 
accountants, and tax advisors 
that are already running on 
the 58000-based Apollo com- 
puter {Apollo Computer Ine., 
North Billerica, Massachu- 
setts). 
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Current 68000-based sys 
tems that are large enough to 
support these LISP programs, 
such as the Anollo, cost in the 
$40,000 range. However, the 
introduction of the Motorola 
68010 and the National Semi- 
conductor 16032 is expected 
lo soon reduce these costs to 
the $20,000 to $30,000 range. 
Xerox has already announced 
a LISP machine, called 
Dandelion, which it expects 
will sell for under $30,000. 


J apanese Attack Disk- 
Drive Market: Apple Com- 
puter recently switched from 
Shugart to Alps Electric Ltd. 
drives, and DEC (Digital 
Equipment Corporation) and 
Tandy have awarded Teac the 
contract for supplying 
5inch drives for their new 
persanal computers. These 
signs indicate that the 
japanese have become much 
more aggressive in pursuit of 
ОЕМ (original equipment 
manufacturer) floppy-disk 
drive contracts. 

The greatest Japanese 
penetration of the floppy-disk 
market is anticipated in the 
half-height and microfloppy 
arenas. NEC and Mitsubishi 
have already entered the half- 
height market, which is cur- 
rently dominated by Tandon, 
OEM prices of half-height 
double-sided 8-inch drives are 
already down in the $370 
area, The greatest competi- 
tion should be in the half- 
height 5%-inch drive area, 
where Alps, Qume, and Teac 
are expected to start shipping 
drives to compete against 
Tandon and Shugart. Com- 
petition in the microfloppy 
arena should develop in late 
1983 when more companies 
stat shipping these drives. 
Presently, Sony appears to be 
the leader in the microflonpy 
area. For example, Sony has 
already signed a contract to 
supply Hewlett-Packard with 
AV-inch microfloppy drives 
that can store 437,5Қ bytes, 


Sony is rumored to be ready 
to announce a douhle-sided 
version of its drive. 

The Japanese are also ex- 
pected to make major inroads 
intg the Winchester-drive 
marketplace. Currently, some 


75 percent of this market is in: 


the hands of Seagate and Tan- 
don with Shugart, Control 
Data, Quantum, Priam, and 
Mircopolis sharing the re 
mainder. 


m 


Сэл» Store Fran- 
chises: | have a friend who 
owns two computer stores, 
plans to soon open a third, 
and employs more than two 
dozen people. Six years ago 
when he started his little retail 
operation in his basement, it 
was apen only nights and 
weekends. Those days are 
gone. 

Today, opening a computer 
store usually means buying a 
franchise. Generally, this re- 
quires an initial fee ranging 
from $15,000 to $45,000, de- 
pending on location, and 
that's followed by a monthly 
royalty fee that may be 5 ta 6 
percent of gross sales. In addi- 
tion, you may be hit with a 
cooperative advertising fee, 
which is typically 1 to 3 per 
cent of gross sales. Nonpay- 
ment of these fees, failure to 
to comply with the fran- 
chisor's rules and regulations 
lor running the store, or un- 
authorized transfer of the fran- 
chise to another pérson can 
result in loss af the franchise. 

The franchisor usually pro- 
vides plans and specifications 
for store construction as well 
as training, supervision, and 
education of the franchisee’s 
employees. The franchisor 
will provide advertising and 
purchasing of products and 
supplies at advantageous 
prices, 

Franchising experts today 
estimate that opening a fran- 
chised computer store ге- 
quires a minimum of $200,000 
capital to be successful, 


m For Software 
Engineering Standards: 
The Institute of Electrical and 
Electronics Engineers (IEEE) 
has organized a Software En- 
gineering Standards Commit- 
tee with several working 
groups, The purpose is to 
create standards, guides, and 
recommended practices for 
software engineering. The 
working groups аге соп- 
cerned with areas ranging 
fram software quality assur- 
ance to а recommended 
practice for the Ada program- 
ming language. For more іп- 
formation оп these groups, 
contact Fletcher J. Buckley, 
RCA, Moorestown, М) 
08057, (609) 778-3606. 


Graphics Standards 
Emerging: Digital Equip- 
ment Corporation, Intel Cor- 
poration, and Tekironix have 


MASTER MAR 


announced that they will 
adopt and support the Narth 
American Presentation Level 
Protocol Syntax (NAPLPS) 
and Virtual Device Interface 
(VDI) standards for creating 
and transmitting computer- 
graphics images. МАРІР5 
and VDI are currently being 
evaluated by the American 
National Standards Institute 
X3L2 and X3H3 committees, 
respectively. 


| BM То Conduct Educa- 
tion Test: ІВМ is lending 
300 persona! computers with 
voice output, color graphics, 
and a programmed series of 
exercises designed to teach 
reading and writing to 
selected schools as part of a 
test. For example, to teach 
writing, the computer will 
show a child a picture of a cat 
and then wil! ask the child to 


$2540. 
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22222 FEAIURING: 
5-100, IEEE 696 4 SLOT MOTHERBOARD 
280 AT 4MHZ SINGLE CARD COMPUTER including: 
64K RAM (64KX1 chips) / 2 serial ports (2510) / 2 eight bit 
parallel parts, one usable as intelligent Winchester interface 
(ZPIO) / On-board EPROM (2732) / NEC floppy disk controller / 
all devices interrupt driven / real time clock 


DUAL TANDON 8" DRIVES, single sided, double density, 1.2 МВ, 
Quality, régulated power supply, Three empty slots far expan- 
sion. Compact, light weight, modular construction. 
Dimensions: 17% ° wide, 5X" high, 23" deep, 

OPTIONS: 
220 volt, 50HZ operation at no extra charge 
Dauble sided, double density B^ drives, 2.4 MB: Add. . . 
Turbodos single user with spooler; Add. .. ..... 
Turbodas multi user with spooler: Add 
All high quality, high performance components from reliable 


We can also provide you with terminal, printer, other peripherals 
and software trom our extensive catalogue. 
CALL OR WRITE FOR FURTHER DETAILS OR FOR DEMONSTRATION 


Prices subject bo Change without mice 


ЕПТІГІГТЕГІ ЕТЕП ПТЕГТСЕГІІ 
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EXPORT JOHN D. OWENS юв 


Associates, Inc. 
12 Schubert Street, Staten Island, New York 10305 


(212) 448 6283 


(212) 448 6298 


(212) 448 2913 


TWX: 710 588 2844 CABLE: OWENSASSOC. 
Please See Our Other Ads in This Issue on Pages 384-385 
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spell "cat" while helping him 
find the right letters by lighting 
aréas in both phonic and 
regular alphabets. 


Ты Dispatching Go- 
Ing Digital: The dispatching 
of taxis via voice radio may 
soon be a thing of the past. 
Several Canadian taxi com- 
panies have switched from 
voice-radio dispatching to 
computerized radio dispatch- 
ing. The laxis are equipped 
with a video display and key- 
board. 

Here's how it works: a 
driver enters information as to 
which zone he is in or headed 
for, whether the cab is empty, 
etc. The central computer 
then sends a message as to 
where to pick up the next 
ride. No other driver gets the 
call, so no ane can try to beal 
the cabbie to the fare, which 
sometimes happens with 
voice dispatching. With com- 
puterized dispatching, com- 
panies are claiming that they 
can now handle as many as 
500 cabs per channel whereas 
before the limit was about 
150. Wha knows, maybe they 
will let the passengers play 
Pac-Man on the system be- 
tween pick-up and destina- 
tion. 


ызы Being Sold 
Door-to-Door: Two com- 
panies are already selling per- 
sonal computers door-to- 
door, via phone, or through 
small Tupperware-party-like 
gatherings. Tronics Marketing 
Corporation, Houston, Texas, 
claims to have nearly 10,000 
door-to-door salesmen in 50 
states selling Texas instru- 
ments personal computers. 
The Dallas-based Dynasty 
Computer Corporation claims 
that it has 2300 "distributors" 
selling a private-label system. 
Both companies have set up 
pyramid-type sales organiza- 
tions іп which distributors 
enlist sales agents to do the 
actual selling. 


О. The Business Side: 
Tandy reported that for the 
fiscal year that ended June 30, 
1982 revenues were up 21% 
to more than $2 billion. Earn- 
ings increased over 32% to 
more than $224 million. Most 
of this gain was due to a 72% 
increase at Tandy's computer 
Operations. Tandy estimates 
that its computer business 
now accounts for about 31% 
of its total revenues, or ap- 
proximately $640 million. 
This makes Tandy far and 


away the largest manufacturer 
of personal-computer 5у5- 
tems. 

Vector Graphic posted a 
$252,000 loss for the last 
quarter of the year on a 10% 
decline in sales. Sales for the 
year, however, were up 
almost 45% to over $36 mil- 
lion compared with 1981 
sales of $25 million. The de- 
crease in the fourth quarter 
was blamed on dealers hold- 
ing off ordering in anticipation 
of the introduction of a new 
computer system and ап іп- 
ventory theft of $600,000 
worth of merchandise. 


[4 andom News Bits: In- 
tel has reduced the price of its 
8087 mathematics processor 
integrated circuit (rom $320 
(1000-unit quantity) to $150, 
and prices are expected to 
drop further next year. Intel 
has been shipping the 8087 
since December 71981..., 
Scopex Instruments Ltd, (Pix- 
more Ave., Letchworth, Hert- 
fordshire, England) has in- 
troduced an oscilloscope with 
a flat liquid-crystal display 
screen. ,,, Siemens А.С. 
(Munich, West Germany) has 
announced an experimental 
14-inch, flat, high-resolution 
color screen CRT (cathode-ray 


tube) that can display 28 lines 
of BO characters. . . . Human 
Computing Resources Cor- 
poration in Toronto, Canada, 
has begun work оп trans- 
porting Unix System Ill to Na- 
tional Semiconductor's 16032 
microprocessor. ... Phos- 
рһог Products Ltd., Poole, 
Dorset, England, is reportedly 
developing a compact flal- 
pane! videotex terminal, . . . 


o н» Of The 
Month: "Because of the 
nonproprietary software and 
limited distribution [of the 
PC], IBM has not only invited 
in Japanese competition, but 
has handed over a large por- 
tion of the market to the 
Japanese on a silver platter.” 
John Roach, President, Radio 
Shack, Computer Update 
Magazine, July/August 1982 


MAIL: ! receive a large 
number of letters each month 
as a result of this column, If you 
write to me and wish a 
response, please include a self- 
addressed, stamped envelope. 


501 Libes 
POB 1192 
Mountainside, NJ 07092 в 


SE BUSCAN 
PROGRAMAS EN ESPANOL 


HAVE YOU HEARD ABOUT 


THE FROB™ 


The Game Development | 
System for the Atari? VCS 


[t allows just about anyone the 
opportunity to design home 
| video game cartridges for the 

f Atari VCS game console. 


The Miracle of Creation 


International Micro Systems está soli- 


citando para distribuir en Estados 


Unidos y en Latinoamérica exce- 
lente software en espanol, si usted 
tiene un buen programa, bien docu- 
mentado en algunas de las siguientes 
aplicaciones: Educación, Entreteni- 
miento о Negocio nos gustaria esta- 
blecer contacto con usted, 

Envienos una breve descripción del 
mismo incluyendo los requerimiantos 


de equipos. 


international Micro Systems, Inc. 
9380 Sunset Drive, Suite B-210 
Miami, Florida 33173 LI, S. A. 

Ph: (305) 279-0186 - 279-0194 


Call: 408-429-1552 
or write: Frobco Р.О. Box 2780 
Santa Cruz, CA 95063 


Circle 541 on inquiry card. Circle 542 on inquiry card. Circle 543 on Inquiry card. 


504 December 1982 © BYTE Publications Inc 


Clubs and Newsletters 


Attention: Doctors 


The Medical Computer 
journal has reviews of medical 
hardware and software, news 
of the latest developments in 
the medical field, and features 
on the uses of computers in 
laboratories and offices. It is 
published six times a year. 
The annual cost is $25 for in- 
dividuals and $35 For libraries, 
institutions, and overseas 
mailings, For further informa- 
tion, write to the Medical 
Computer Journal, 42 East 
High St., East Hampton, CT 
06424, or call (203) 267-2934. 


Count оп ABACUS 


The Atari Bay Area Com- 
puter Users Society (ABACUS) 
welcomes anyone in the San 
Francisco area who wishes to 
attend monthly meetings and 
subscribe to its newsletter. 
The newsletter is accepting in- 
formative articles and short 
programs. ABACUS is also 
wiling to trade newsletter 
subscriptions with other user 
groups. Contact ABACUS 
through Dave Mentley, POB 
325, El Cerrito, CA 94530. 


Listen to This 


Voicenews is published 10 


times a year to report the 
latest news concerning 
speech-synthesis and speech- 
recognition technology. The 
annual subscription rate is 
$95 in the U. S. and $120 
overseas. Write the editor at 
POB 1891, Rockville, MD 
20850, or call (301) 424-0114, 


Attention: Lawyers 


The Lawyer's Microcom- 
puter is а monthly newsletter 
written specifically about 
practical applications of the 


Last Call for Clubs and Newsletters Directory 
To be included in the fifth edition of the BYTE Clubs and 
Newsletters Directory, your club or publication must supply 


the following information. 


1. name of organization or publication 


2, mailing address 
3. contact person and telephone number 
4. name of newsletter or publication 

5, special interests 


Send your information ta Clubs and Newsletters Directory, 
BYTE/McGraw-Hill, РОВ 372, Hancock, NH 03449. 


TRS-80 in the law office, 
Research on printer quality, 
choosing software, and how 
to finance a computer are all 
included in the first issue. 
Yearly subscriptions are $28 
(U. S.), $37 (Canada), and 
$43 (foreign). For more infor- 
mation, write Rose T. 
Wilkins, R, P, W, Publishing 
Corp., POB 1046, Lexington, 
SC 29072, or са! (803) 
359-2077, 


Sorcim’s Newsletter 


Sorcim Corporation's news- 


letter Supernews is designed 
to provide user-friendly in- 
formation for new users of 
Sorcim products, Published 
quarterly, Supernews in- 
cludes articles on template- 
building and computer 
shows. New products, up- 
date policies, and customer 
support columns аге fea- 
tured. Suggestions for articles 
are welcome. For further in- 
formation, contact Super- 
news, Sorcim Corp., 405 Aldo 
Ауе., Santa Clara, CA 
95050, or call {408) 727-7634. 


Atari Group 
in the Berkshires 


The Berkshire Users Group 
(Atari) of Berkshire County, 
Massachusetts, is a support 


group for owners of Atari 400 
and 800 personal computers. 
BUG{A) meets on the second 
Saturday of each month, 
Members would like to ex- 
change newsletters and infor- 
mation with other user 
groups. For more information 
write BUG(A), POB 593, 
Great Barrington, MA 01230, 
or cal (413) 528-1438 or 
528-0744. 


Active Club 
in Finland 


The 1800 Users Club of 
Finland meets monthly in 
Helsinki, Members engage in 
hardware and software com- 
petitions and produce a 
newsletter. Group members 
also receive a free subscription 
to а Finnish electronics 
magazine, We seek contact 
with other clubs. Send a self- 
addressed envelope to Richard 
Eller, 1800 Users Club, POB 
559, 00101 Helsinki 10, 
Finland. 


Newsletter Swapping 


The Central Florida Com- 
puter Society (CFCS) pub- 
lishes a newsletter, Bussline, 
containing information on 
various users groups, hard- 


ware and software reviews, 
and buy-sell-swap ads. CFCS 
members would like to swap 
monthly newsletters with 
other like-minded clubs, Send 
your newsletter to CFCS Іпс., 
2821 Sunset Dr., Apopka, FL 
32703. 


TRS-BO Users 
Meet in LA 


The TRS-80 Model 1 Users 
Group of West Los Angeles 
meets on the last Tuesday of 
each month, All users are in- 
vited to attend and exchange 
ideas and public-domain soft- 
ware. For more information, 
write Mike Miller, 10210 
Woodbine St. -i, Los 
Angeles, CA 90034, or call 
(213) 836-4103. 


Welcome in Wichita 


In Wichita, Kansas, a Com- 
modore VIC-20 Users Club 
meets monthly to exchange 
the latest news and public- 
domain programs. Anyone is 
welcome. For the current 
meeting time and a copy of 
the newsletter write to Walter 
Lounsbery, 739 Litchfield, 
Wichita, KS 67203, or call 
(316) 262-4861. 


Stay Up to Date 
with Eagle News 


Eagle Computer, manufac- 
turer of desktop computers 
for small businesses, produces 
Eagle News, а monthly 
newsletter. Eagle News con- 
tains the latest information 
about Eagle computers, trade 
shows, software news, and 
new products. For your copy, 
contact Eagle Computer inc., 
Building С, 983 University 
Ave., Los Gatas, CA 95030, 
(408) 395-5005. Е 
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Ask BYTE 


Magnetic-Tape 
Standard 


Dear Steve, 
l built ап FSK (frequency- 


shift keyed) cassette interface | 


for my homebrewed 8080- 
based microcomputer, Do 
you know of a standard or 
frequently used format for re- 
cording data on magnetic 
tape? 1 want my system to be 
compatible with commercial 
software. 

Michael D. Zahorik 

New Berlin, WI 


One of the probiems with 
the personal computer indus- 
try is its lack of standards. A 
format known as the Kansas 
City Standard is used on 
many 8080-type systems. This 
standard, named after the lo- 
cation of the conference that 
established it, uses 1200 Hz to 
indicate a 0 and 2400 Hz to in- 
dicate а 1. These frequencies 
were chosen to be compatible 
with the bandwidth and fre- 
quency response of typical 
cassette recorders. With the 
homebrew FSK system for 
your computer and this infor- 
mation, you should have no 
trouble with compatibility. 
4.. Steve 


increasing 
Line Counts 


Dear Steve, 

In the March 1982 BYTE, 
you responded to a letter 
about high-speed printers (see 
“High-Speed Printers,” page 
442). You stated that the IBM 
laser printer is capable of 1800 
lpm (lines per minute); how- 
ever, IBM claims 1000 pages 
in 6 minutes, or approxi- 
mately 11,000 lpm (almost 6 
times as fast as 1800 lpm). 


Charles Gawthrop 
Wilmington, DE 
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Conducted by Steve Clarcla 


Thank you very much for 
your letter. | have received 
many responses to the decimal 
point error that crept into that 
Ask BYTE answer. Ihe cor- 
rect number should have been 
18,000 lines per minute, and 
even that is not its maximum 
speed. 

From IBM's literature. the 
following calculations can be 
made: "allows printing at 
either 6, 8, оғ 12 lines per 
inch..." "can process. 
for example, 1000 11-inch- 
long pages in approximately 6 
minutes of continuous print- 
ing, regardless of the number 
of lines per page,” 


Now, 11 inches/page Х 12 
lines/inch = 132 lines/page 

1000 pages/6 minutes = 
166.67 pages/ minute 

166.67 pages/mimute X 132 
lines/page = 22,000 

lines/ minute 


In reality, with 6 or 8 lines 
per inch and 66 lines per page, 
the effective number of lines 
per minute will be less... . 
Steve 


No Joy in Stickville 


Dear Steve, 

1 own an Atari 800, and 1 
have been disappointed in the 
performance of Atari's joy- 
sticks. They are not accurate 
and don't always make a good 
electrical connection. 

I have been trying to build 
my own using momentary 
switches to make the five con- 
nections needed for motion 
and firing. Do you know 
where ] can buy the appropri- 
ate female plug needed for the 
Atari? Also, do you have any 
suggestions for building a joy- 
stick, or do you know any 
companies making better- 
quality Atari-compatible joy- 
sticks? 


Thanks for your help. Your 
articles are great. 
Louis Yelgin 
Malden, MA 


The connector used on the 
rear of the Atari for the joy- 
sticks is a 9-pin Type D sub- 
miniature. It's available from 
many of the mail-order houses 
that advertise in BYTE; look 
for Priority One Electronics 
and California Digital ads in 
any issue. 

Wico, a company that man- 
ufacturers parts for arcade 
games, makes a deluxe version 
of the Atari joystick. It is 
large, solidly built, and has a 
trigger button on top of the 
stick, as well as one in the nor- 
mal position. Order the Com- 
mand Controller Joystick 
(part number: 15-9714) from 
Wico, 6400 West Grosse Paint 
Rd., Miles, IL 60648, (312) 
647-7500, . . .Steve 


Shielding TV 
from Interference 


Dear Steve, 

] recently purchased the 
disk drive for the TRS-80 Col- 
or Computer. Since adding 
this device, I have experienced 
an annoying amount of inter- 
ference on my television set. 
The drive's manual came with 
a flier warning that this prob- 
lem might be present in some 
of the earlier machines and, if 
that was the case, you should 
return the computer to a ser- 
vice center for additional 
shielding. 

] would prefer ta make the 
modifications that might be 
necessary myself. Could you 
please give me an idea of what 
could correct this problem. 

Thanks for whatever help 
you can give, 

Richard D. Fothergill 
Pittsfield, MA 


The interference that you 
are experiencing with the 
TRS-8 Calor Computer disk 
drive is probably caused by 
radiation from the cable that 
connects the drive to the com- 
puter. The cable is acting as an 
antenna, and to eliminate ihe 
radiation, it must be shielded. 
My article in the January 1981 
BYTE, “Electromagnetic m- 
terference" (page 48), de- 
scribes the sources of elec- 
tromagnetic interference and 
how to cure them. 

Wrapping the  disk-drive 
cable in several layers of 
aluminum foil and grounding 
the fail to the computer 
should be beneficial. But 
frankly, if Radio Shack has a 
free fix, I would let the service 
center do it. It will be neater 
and may help the resale value 
of the computer at some later 
date... Steve 


Chess Program 
for Home Brewers 


Dear Steve, 

Га Ше to buy а chess- 
playing program for my com- 
puter. My problem is that I 
don't have a standard per- 
sonal computer but two 
home-built systems. One is 
6809-based, with keyboard 
and video display. The other 
is Z80-based, with 32K bytes 
of memory and plenty of 
space for 2716-type EPROMs 
(erasable programmable read- 
only memories), 

Га like to know how to 
change an existing chess pro- 


| gram so that it could be run 
| on my Z80-based computer 


and so that the input and out- 
put can be done through the 
6809 computer, allowing it to 
process all communication 
with a human opponent. 


I'm planning to use dot 
graphics to display the chess- 
board and a light pen to make 
moves. This means I must 
know the hexadecimal loca- 
tions of the chess program's 
І/О routines and how the 
parameters are passed. Fur- 
ther, | need to know the 
cassette format used for stor- 
ing the program. 1 think any 
cassette format can be read by 
a little hardware and soft- 
ware, A ZBO PIO (parallel in- 
put/output integrated circuit) 
is provided in the Z80 system. 
Matti Kassi 
Vantaa, Finland 


The easiest way fo get a 
chess program on your 280 
computer is to get a copy of 
the book Sargon—A Com- 
puter Chess Program, by Dan 
and Kathe Spracklen, and 
start typing. It is published by 
Hayden Publishing Company 
and is available from TSE 
Hardside (6 South St,, Mil- 
ford. NH 03055) for $15.95 
plus shipping. h contains 
complete documentation for 
all of Sargon's algorithms and 
a program listing in 280 as- 
sembly language. With the m- 
formation provided, you can 
tailor the program to fit any 
Z80 machine with 8K bytes of 
memory. Block diagrams and 
an index to subroutines are 
also included. Ail you need is 
the patience to type it in, 
.. - Steve 


Sorting Out 
Computer Languages 


Dear Steve, 

I've learned a great deal 
from reading your answers in 
Ask BYTE. Now, I would like 
to have an answer to а ques- 
tion that deals with a com- 
parison of programming lan- 
guages. 


Obviously, по one lan- 


guage is best. ] assume they 
vary in a number of ways, 
such as ease or difficulty in. 
learning, ease in debugging, 
efficiency in run time and in 
memory space, etc. And, of 
considerable importance. 
some languages lend them- 
selves better for certain types 
of applications, I would very 
much like to find samething— 
a book perhaps—that sets 
forth a comparison of all the 
major languages—giving their 
characteristics and especially 
the facility with which they 
lend themselves to various 
uses. Can you tell me where | 
can find such a comparison? 
Donald W, Kearney 
Martinsburg, WV 


An informalive and timely 
article on the comparison of 
computer languages appeared 
in the December 1981 Popular 
Electronics mugazine, begin- 
ning on page 40, "Computer 
Language Confusion. , .Sort- 
ing It Out," by Stanley S. 
Veit, discusses computer lan- 
guages so as to provide an 
understanding of what is 
available and to help you 
choose the most appropriate 
one for a particular applica- 
lion, , . Steve 


Full ASCII 
Codes Transmittable 


D'ear Steve, 

І own an Apple II Plus sys- 
tem and a Hayes Microcom- 
puter Products Micromodem 
II. For sorne tíme now, I have 
been searching for software or 
hardware that wil! permit me 
to transmit both uppercase 
and lowercase ASCII (Ameri- 
can Standard Code for Infor- 
mation Interchange) codes to 
another computer system 
(namely, a PDP VAX-11/70 
with a Unix operating 
system). I have been unable to 
find anything of maderate 
price (say, $100 to $200) that 


will allow me to do this, If 

you can give me any advice, 1 

sure would appreciate it. 
Thanks. 

Michael T. Conley 

Albuquerque, NM 


The best program for you 
to use is Visicorp's Visiterm. 
With Visiterm, your Apple Il 
Plus becomes an on-line ter- 
minal with the ability to de- 
fine keyboard macro instruc- 
tions, define your own char- 
acter set, and transfer Apple- 
soft or Integer BASIC listings 


оғ fert or binary files over а 
standard phone ime. it is 
designed to work with the 
Micromodem and it automati- 
cally displays uppercase and 
lowercase on the screen. 

Visitern has a suggested 
retail price of $100 and is 
available from local dealers 
апа Visicorp, 2895 Zanker 
Rd., San jose, СА 95134, 
(408) 942-6000. Му answer 
sure sounds like а commercial, 
but Гое seen this program and 
can highly recommend it. 
-o .Stevell 


In "Ак BYTE," Steve Ciarcia answers questions on any area of 
microcomputing. The most representative questions received each 
month will be answered and published. Do you have a nagging 


problem? Send your inquiry to: 


Ask BYTE 
cto Steve Crarcia 


POB 582 
Glastonbury CT 06033 
If you are a subscriber to The Source, chat with Steve [ТСЕЗ1 7) | 
directly. Due to the high volume of inquiries, personal replies can 
not be given Be sure to include "Ask BYTE" in rhe address. 


MICROSTAT® - Release 3.0 
MICROSTAT® + baZic® = PERFORMANCE 


The best just got better! MICROSTAT has been the 
leader in the statistics fleld for microcomputers since 
1978, and the new release 3.0 outperforms and is 
noticeably faster than previous versions. Just a few 


of the features include: 


GREATER ACCURACY 
BCD with up to 14 digit precision; 


PROGRAM ENHANCEMENTS 

Missing data capabilities and many more; 
FASTER EXECUTION 

Calculation time greatly reduced; 


DYNAMIC FILE ALLOCATION 
Data can be inserted, added, or deleted: 


SPECIAL PRICE: 


For a limited time get MICROSTAT plus baZic 
complete with program disk and documen- 
tation for each for $385.00, save $50.00! 


The MICROSTAT - baZic version requires: a Z80 CPU, 
CP/M" and 48K of memory. Available formats: 8" SD 
disk or 5%" North Star only. Check with your dealer for 
other formats. Also available for; Microsoft's Basic-80™, 
North Star DOS and IBM. For more information, call 


ECOSOFT INC. 


or write: 


2 


P.O. Box 68602 
indianapolis, IN 46288-0602 


mca 


(317) 255-6476 


MICROSTAT in a registered trademark of ECOSOFT, INC 
baZir ің в registered trac ark of MICROMIKES, INC 
СРАМ is a registered trademark of DIGITAL RESEARCH 

Baatc-B0 ts в registered Trademark ot MICROSOFT 


Сіесіе 18B on Inquiry card. 
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Software Received 


Apple 

Advanced System Editor, a 
screen-oriented text editor for 
the UCSD Pascal system. The 
editor provides all common 
word-processing features, in- 
cluding copy, delete, find, 
search, and replace. For the 


Apple II; floppy disk, $175. . 


Volition Systems, POB 1236, 
Del Mar, CA 92014. 

The Big Math Attack, a 
tutorial game covering basic 
mathematics problems. The 
object is to solve a simple 
equation before it reaches the 
bottom of the screen, The 
more equations you solve, the 
faster they drop. For the 
Apple П; floppy disk and 
cassette, $25 and $20, respec- 
tively. Thesis, POB 147, 
Garden City, MI 48135. 

Bipolar Psychological In- 
ventory, a multidimensional 
personality test. This program 
administers, scores, and inter- 
prets test results and prints a 
report with norm, profile, and 
significant items. For the 
Apple II; floppy disk, $250. 
Diagnostic Specialists Inc., 
1170 North 660 W, Orem, UT 
84057. 

Сотта! 1.0.1, a cost-return 
analysis program for beef pro- 
ducers and related industries. 
Provides a complete break- 
down and report of all costs 
and expenses. For the Apple 
ll; floppy disk, $150. Applied 
Micro Systems, RR 3, Box 
309-B, Leavenworth, KS 
66048. 

Crazy Mazey, ап arcade- 
type game. Within the in- 
tricate maze are secret hordes 
of cash. Find the cash and run 
for your life. Killer cars will 
try to stop you in the 19 levels 
of the maze. For the Apple II; 
floppy disk, $29.95, Data- 
most, 9748 Cozycroft Ave., 
Chatsworth, CA 91311, 

Crush, Crumble, and 
Chomp, a simulation game 
that lets you become the 
monster you always longed to 
ре, This game allows you to 


design your own monster and 
let it loose on a city where it 
feeds on human tidbits. For 
the Apple II; floppy disk, 
$29.95. Epyx/Automated 
Simulations, POB 4247, 
Mountain View, CA 94040, 

The Curse of Crowley 
Manor, an adventure-type 
game. What starts out as a 
simple homicide investigation 
changes into a descent into the 
world of the occult. Solve the 
mystery or face the gates of 
Hades, For the Apple Ц; flop- 
py disk, $29.95. Adventure 
International, POB 3435, 
Longwood, FL 32750. 

Death Race 82, an arcade- 
type game. You must escape 
from the killer robots in the 
Death Squad Cars by piloting 
your turbocar through the 10 
levels of the maze. Destroy 
robots and increase your 
score. For the Apple II; floppy 
disk, $29.95, Avant-Garde 
Creations, POB 30160, Eu- 
gene, OR 97403, 

Diskovery, а disk-utility 
package. Examine, edit, and 
store information on any 
track or sector of a disk, 
Recover, alphabetize, and 
purge any files on a disk. 
Other utilities included. For 
the Apple Il; floppy disk, 
$59.95. Micro Mantic Com- 
puter, 541 Northeast McWil- 
liams Rd., Bremerton, WA 
98310. 

Double Check, a check- 
book balancer and money- 
management program. Estab- 
lish up to 100 expense cate- 
gories, and this program will 
sort all expenses and provide 
you with a total for tax deduc- 
tions. For the Apple II; floppy 
disk, $49.95, Computer Tax 
Service, POB 7915, Incline 
Village, NV 89450, 

Eliminator, an arcade-type 
game. You must protect your 
energizers on the planet sur- 
face from the 15 waves of at- 
tacking alien spacecraft. 
Destroy the aliens to increase 
your score, For the Apple Il; 
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floppy disk, $29.95. Adven- 
ture [nternational (see address 
above). 

Federation, an arcade-type 
game, You must wipe out the 
merciless invading Drorn 
Drones. Develop the correct 
strategy to skillfully deploy 
your Federation spacecraft. 
For the Apple 11; floppy disk, 
$29.95. Avant-Garde Crea- 
tions (see address above}. 

Graphic Writer, a program 
that lets you print your own 
character sets. Features pro- 
vided include underline, bold- 
face, large and small letters, 
and the ability to use inverse 
print with most word-process- 
ing programs and printers. For 
the Apple Il; floppy disk, 
$54.95, Computer Station 
Software, 11610 Page Service 
Dr., 5t. Louis, MO 63141. 

Laf Pak, four arcade-type 
games: Creepy Corridors, 
Apple Zap, Space Race, and 
Mine Sweep. Each game re- 
quires a different tactic to win. 
For the Apple [I or [I Plus; 
floppy disk, $34.95, Sierra 
On-line Inc,, 36575 Mudge 
Ranch Rd., Coarsegold, CA 
93614. 

Lazermaze, an arcade-type 
game. To resolve interstellar 
conflicts, a single combat 
game has been developed. Ac- 
curately fire your laser at the 
alien and your planet could 
win the war, For the Apple П 
Pius; floppy disk, $29.95. 
Avant-Garde Creations (see 
address above). 

Marauder, a two-level 
arcade-type game. You must 
descend to the alien planet's 
surface through a rain of laser 
fire and torpedoes. Once on 
the ground, you must destroy 
the central computer, which is 
guarded by robots. For the 
Apple H or Il Plus; floppy 
disk, 834,95, Sierra On-line 
Inc. (see address above). 

Mars Cars, an arcade-type 
game. There are tales of a 
great treasure on Mars, bul it's 
guarded by an ancient defense 


system. If you can destroy the 
dreaded Mars Cars, the 
treasure is yours, For the 
Apple Il; floppy disk, $29.95. 
Datamost (see address above), 

The Mask of the Sun, an 
adventure-type game. You are 
an archaeologist and treasure- 
hunter seeking the fabulous 
Mask of the Sun, a gold arti- 
fact. But there's this curse. For 
the Apple П; floppy disk, 
$39.95, Ultrasoft Inc., 24001 
Southeast 103rd St., Issaquah, 
WA 98027. 

Mission Impossible, a 
graphics adventure game. You 
must save the world from 
nuclear disaster by deac- 
tivating the world's First 
automated nuclear reactor. 
The game has full-color 
graphics, For the Apple 11; 
floppy disk, $29.95. Adven- 
ture International (see address 
above), 

Oil Rig, a simulation where 
you try to become a tycoon 
by buying, selling, and drill- 
ing for oil, Manipulate the 
price of oil with purchases and 
trades, while ruthlessly ас- 
quiring wealth. For the Apple 
II: floppy disk, $29.95. Com- 
puter Programs Unlimited, 
9710 24th Ave. SE, Everett, 
WA 98204. 

The Printographer, a high- 
resolution printing utility that 
allows you to dump a picture 
from the disk to any dot- 
matrix or daisy-wheel printer. 
The utility comes configured 
for most printers. For the 
Apple II; floppy disk, $49.95. 
Southwestern Data Systems, 
10761-E Woodside Ave., San- 
tee, CA 92071. 

Serpentine, an arcade-type 
game. You control one ser- 
pent in your quest to destroy 
all the evil serpents. You must 
outwit, outmaneuver, and eat 
the evil serpents to win the 
game. For the Apple II; floppy 
disk, $34.95. Broderbund 
Software, 1938 Fourth St., 
San Rafael, CA 94901. 

Succession, a maze-type 


game. Your creature, the 
Masher, must get all the 
creatures with numbers on 
their bodies inta the correct 
order within the specified time 
limit. Four levels of difficulty. 
For the Apple II or II Plus: 
floppy disk, $29.95. Piccadilly 
Software Inc., 89 Summit 
Ave,, Summit, М) 07901. 

Test Writer, a program that 
produces multiple-choice tests 
of any length from a pool of 
questions developed by the 
user, Its automated index card 
system is useful for almost any 
subject. For the Apple II Plus; 
floppy disk, $35. Persimmon 
Software, 502 С. Savannah 
St., Greensboro, NC 27406. 

Тіс Tac Show, a multi- 
player question-and-answer 
game program. You can enter 
your own questions and an- 
swers to develop a computer- 
assisted instruction game. 
Several different subjects can 
be stored on disk. For the 
Apple II; floppy disk, 819,95, 
Computer Advanced Ideas, 
Suite 341M, 1442 A Walnut 
St., Berkeley, CA 94709. 

The Tool, a business-appli- 
cations program generator. 
This package handles all 
screen editing, field format- 
ting, and entry validation. In- 
cludes a database manager 
and a report generator, Con- 
figured for use with BASIC. 
For the Apple II; floppy disk, 
$395, High Technology Soft- 
ware, 2201 Northeast 63rd 
St, РОВ 14665, Oklahoma 
City, OK 73113. 

Tunnel Terror, an arcade- 
type game, You are given 
three ships, and you must 
shaot down the center of the 
tunnel to prevent the enemy 
from destroying you. This 
game has 61 levels for up to 
four players, For the Apple II; 
floppy disk, 529.95, Adven- 
ture International (see address 
above.) 

The Wreck of the B. 5. M. 
Pandora, a simulation game. 
You assume the role of a crew- 
man trying to save your ship- 


mates, a cargo of dangerous 
alien creatures, and your ship 
from a fatal accident. For the 
Apple U; floppy disk, $50. 
Apple Computer Inc., 10260 
Bandley Dr., Cupertino, CA 
95014. 


Atari 

Airstrike, an arcade-type 
game, Fight your way through 
the alien cavern as you shoot 
or dodge missiles and bombs. 
Destroy the alien fighters as 
you traverse through the 
levels of the fortress. For the 
Atari 400 and 800; cassette, 
$39.95. English Software Co., 
POB 3185, Redondo Beach, 
CA 90277. 

Legionnaire, a real-time 
simulation game, Control the 
forces of the Roman Legions 
as you battle the Gaulish bar- 
barians, The game features 
high-resolution graphics and 
sound. For the Atari 400 and 
800; cassette, $35. Avalon Hill 
Game Co., 4517 Harford Rd., 
Baltimore, MD 21214. 

Pirate Adventure, a high- 
resolution adventure-type 
game. In this game, you at- 
tempt to go from your Lon- 
don flat to Treasure Island as 
you search for the long-lost 
treasure of Long John Silver, 
For the Atari 400 and 800; 
floppy disk, $39.95. Adven- 
ture [nternational, POB 3435, 
Longwoad, FL 32750. 

Preppie, an arcade-type 
game. You must retrieve golf 
balls from the world's tough- 
est golf course, the Nasty 
Nine, or cease to be a preppie. 
For the Atari 400 and 800; 
Порру disk, $29.95. Adven- 
ture [International (see address 


above). 
Sentinel, an arcade-type 
game. Your mission is to 


destroy the enemy's missile 
silos while protecting your 
cities from the incoming 
missiles. You must also 
destroy the strategic bombers 
and alien intruders, For the 
Atari 400 and 800; Hoppy 
disk, $29.95. Med Systems 


Software, POB 3558, Chapel 
Hill, NC 27514. 

Soccer, an arcade-type 
game. This game uses high- 
resolution graphics to produce 
a real-time simulation of the 
game of soccer, Two, three, 
or four players can control 
opposing teams. For the Atari 
400 and 800; floppy disk, 
$29.95. Gamma Software, 
POB 25625, Los Angeles, CA 
90025. 

Text Editor, a line-oriented 
text editor. This simplified 
editor can be used as a word 
processor or as an editor for 
BASIC programs. Character 
line length is limited to 128 
characters, For the Atari 400 
and 800; floppy disk, $25. 
Softcenter Industries, 26 
Country Ridge Rd., Pornona, 
CA 91766. 


Atari VCS 

Barnstorming, ап arcade- 
type game. Pilot your biplane 
through barns, over wind- 
mills, and around flocks of 
geese, The object is to get the 
quickest time for flying over 
the course. For the Atari VCS 
(video computer system); car- 


tridge, $31.95, Activision, 
Drawer 7286, Mountain 
View, CA 94042. 

Berzerk, ап arcade-type 


game. You are trapped in a 
series of electric mazes. If you 
touch the walls, you will be 
destroyed. To get out, you 
must dodge or shoot the robot 
guards. For one player. For 
the Atari VCS; cartridge, 
$31.95. Atari Inc., 1196 Bor- 
regas Ave., POB 427, Sunny- 
vale, CA 94086. 

Chopper Command, an ar- 
cade-type game. You control 
a chopper that's guarding a 
convoy of trucks delivering 
medical supplies. You must 
destroy the attacking enemy 
aircraft with your missiles. For 
the Atari VCS; cartridge, 
$31.95. Activision (see ad- 
dress above), 

Defender, an arcade-type 


game, You must defend the 
Earth from attack by alien 
ships. Destroy the bombers, 
swarmers, landers, and mu- 
tants. For the Atari VCS; car- 
tridge, $37.95, Atari Inc. {see 
address above). 

Dragster, ап arcade-type 
game. Race your dragster 
against another car and the 
clock, Your joystick becomes 
the clutch, gearshift, and gas 
pedal. For the Atari VCS; car- 
tridge, $22.95. Activision (see 
above address), 

Frogger, ап arcade-type 
game, The object is to get 
your frog across the road, 
over the river, and home. For 
the Atari VCS; floppy disk, 
$30. Parker Brothers, POB 
1012, Beverly, MA 01915. 

Grand Prix, an arcade-type 
game, Control a Grand Prix 
race car and maneuver your 
vehicle around the course. 
The game features high-reso- 
lution graphics and sound. For 
one player, For the Atari 
VCS; cartridge, $31.95. Ac- 
tivision (see address above). 

Ice Hockey, an arcade-type 
game, You control your for- 
ward player to shoot the puck 
into the opposition's goal or 
defend your own goal. Game 
has automatic scorekeeping 
and timing. For one or two 
players. For the Atari VCS; 
cartridge, $31.95. Activision 
(see address above). 

Kaboom, ап arcade-type 
game. The mad bomber is 
dropping bombs from a high 
wal. You must catch the 
bombs in buckets of water, 
For one player. For the Atari 
VCS; cartridge, $22.95. Ac- 
tivision (see address above). 

Laser Blast, an arcade-type 
game. You must destroy the 
invading aliens by blasting 
them with your laser. The 
longer you play, the more dif- 
ficult the game becomes. For 
one player. For the Atari 
VCS; cartridge, $22.95. Ac- 
tivision (see address above). 

Megamania, an arcade-type 
game. You must shoot down 
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Software Received 


the alien objects, which in- 
clude celestial dice, spinning 
bow ties, flying widgets, and 
hostile hamburgers. For one 
player. For the Atari VCS; 
cartridge, $31.95. Activision 
(see address above), 

Pitfall, an arcade-type 
вате, Hidden in the jungle are 
several treasures, You must 
swing through trees, jump 
over bottomless pits, and 
journey through underground 
passages. For one player. For 
the Atari VCS; cartridge, 
$31.95. Activision (see ad- 
dress above), 

Skilng, an arcade-type 
game. Step onto the slopes for 
a skiing experience that ranges 
all the way from the begin- 
ners slope to an Olympic 
downhill run. Beat your best 
time. For one player. For the 
Atari VCS; cartridge, $22.95. 
Activision (see address 
above). 

Starmaster, an arcade-type 
game, You are in the cockpit 
of a atarfighter. Your mission 
is to defend your starbase 
from attacks and to search 
out and destroy the enemy's 
fighters, For one player. For 
the Atari VCS; cartridge, 
$31.95. Activision (see ad- 
dress above), 

Star Wars: The Empire 
Strikes Back, an arcade-type 
game. Based on the popular 
film, this game pits the Rebel 
Snowspeeders, controlled by 
the player, against the Impe- 
rial Walkers on the ice planet 
Hoth, For one or two players. 
For the Atari VCS and the 
Sears Video Arcade; саг- 
tridge, $30. Parker Brothers 
(see address above}. 

Tennis, a graphics simula- 
tion game. You can rush the 
net, play the baseline, or 
roam the court in this version 
of tennis. The game provides 
automatic scorekeeping. For 
one or two players. For the 
Atari VCS; cartridge, $22.95. 
Activision (see address 
above). 

Volleyball, an arcade-type 
game. This simulation of 
volleyball follows standard 
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rules. The game uses setups 
and spiking. For one or two 
players. For the Atari VCS; 
cartridge, $26.95. Atari Inc. 
(see address above). 


CP/M 

CP+, a user-friendly pro- 
gram that replaces CP/M 
commands with English-lan- 
guage “menus,” messages’ 
and directions. lt provides 
you with a software print 
spooler, help option, and 
other functions, For CP/M- 
based systems; floppy disk, 
$150. Taurus Software, Suite 
815, 870 Market St., San 
Francisco, CA 94102. 

Compare for СР/М-80, a 
utllity program that locates 
and documents the dif- 
ferences between two text 
files. The files may be text or 
sourcecode files for pro- 
grams іп assembler, BASIC, 
PL/I, or other languages. For 
CP /M-based systems; floppy 
disk, 8105, Solution Tech- 
nology Inc., Suite 218, 1499 
West Palmetto Park Rd., 
Boca Raton, FL 33432. 

MAG/base3, a database 
applications-development sys- 
tem. You can design a data- 
base to your own specifica- 
tions for any application. 
This system includes pass- 
word protection and entry 
and edit functions, For 
CP/M-based systems; ftoppy 
disk, 8295, Micro Applica- 
tions Group, Suite 205, 20201 
Sherman Way, Canoga Park, 
CA 91306. 

Micro-WYL, a line-oriented 
text editor, This program per- 
forms all the standard text- 
editing functions, iricluding 
moving and copy text within 
a document, global search 
and replace, and copying ex- 
ternal files. For CP /M-based 
systems; floppy disk, $25. 
Realworld Software Inc., 
Suite 103, 913 South Fourth 
St., DeKalb, IL 60115. 

PROMUMHI, a utility for pro- 
gramming, reading, verifying, 
and editing EPROMs (еғав- 
able programmable read-only 
memories). Designed for use 


with the SD Systems' PROM 
100 S-100 programmer 
board, the program can work 
with 2708, 2716 and 2732 
EPROMs. For CP/M-based 
systems; Floppy disk, $70. 
Concise Datacom Systems 
Inc., 1503 Pear Tree Lane, 
Bensalem, PA 19020. 

UAPLink, a telecomputing 
file-transfer program. De- 
signed specifically for Digital 
Equipment Corparation's 
VT18X computer, this pro- 
gram features data compres- 
sion, file protection, and 
global transfer commands. 
For VT18X computers run- 
ning CP/M: floppy disk, 
$250. Unique Automation 
Products, Suite L, 17922 Sky 
Park Circle, Irvine, CA 
92714, 


Heath 

Exterminator, ап arcade- 
type game. As the Extermina- 
tor, your job is to wipe out 
the anthropod eggs before 
they hatch into deadly car- 
nivorous creatures. Por one 
player. For the H89, 2-90, 
and Н8/Н19; floppy disk, 
$19.50. Evryware, POB 
60802, Sunnyvale, CA 94068. 

Key-Wiz, a multikeyword 
database-management pro- 
gram. This program operates 
as a file of "index cards" and 
will search a file for a partic- 
ular keyword, Save up to 300 
entries of 60 [ines each. For 
the H89; floppy disk, $19.95. 
Interactive Micro Systems, 
POB 21007, Columbus, OH 
4322]. 


IBM Personal Computer 

Friendlyware PC Introduc- 
tory Set, a set of programs 
for novices. Includes games, 
utilities, and business ap- 
plications. The user's manual 
explains the workings of the 
computer. For the IBM Per- 
sonal Computer; floppy disk, 
$49.95. Frieridlysoft Ine,, 213 
Pebblebrook, Arlington, TX 
75014. 

Highcalc, a highway design 
and construction utility pack- 
age. It calculates the cut and 


fill amounts required for 
highway construction. For 
use by contractors and engi- 
neers. For the IBM Personal 
Computer; floppy disk, $195. 
бойосу Consultants, Suite 
R162, 360 Bloor St, E, Toron- 
to, Ontario, M4W 3M3, 
Canada. 

Pairstat, a statistics pro- 
gram used to evaluate and 
present paired data. Stat- 
istical results can include R 
square, standard deviation, 
beta, plot of residuals, and 
mean. For the [BM Personal 
Computer; floppy disk, $150. 
Davell Custom Software, 
POB 4162, Cleveland, TN 
37311. 

Supercref, a BASIC lan- 
guage cross-referencing pro- 
gram. This program will dis- 
play a list of all variables or 
commands used in a program 
and the line-number refer- 
ences, It can output informa- 
tion to printer or disk. For the 
IBM Personal Computer; 
floppy disk, $25. The Write 
Ring, 5050 Garford #160, 
Long Beach, CA 90815. 


Intellivision 

Las Vegas Poker & Black- 
jack, a set of graphics simula- 
tion games. You can play 
four different card games: 
five or seven card stud, draw 
poker, or blackjack, The pro- 
gram keeps track of all bets 
and winnings, For one 
player. For the Intellivision 
Master Component; car- 
tridge, $29.97, Mattel Elec- 
tronics, 5150 Rosecrans Ave,, 
Hawthorne, CA 90250. 

Space Spartans, an arcade- 
type game featuring voice 
output. The game pits you 
against an invading alien 
fleet. You must protect your 
starbases from attack, The 
game requires the Intellivoice 
voice-synthesis module. For 
the Intellivision Master Com- 
ponent; cartridge, $45. Mat- 
tel Electronics (see address 
above). 

Star Strike, an arcade-type 
game. You must defend the 
Earth from attack by ar allen 
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space station, Shoot the alien 
fighters and bomb the targets 
to win the game. For one 
player. For the Intellivision 
Master Component; car- 
tridge, $34.97, Mattel Elec- 
tronics (see address above). 


TRS-80 

Crush, Crumble, and 
Chomp, a simulation-type 
game (see description under 
Apple) For the TRS-80 
Models [ and ПІ; floppy disk, 
529.95, Epyx/ Automated 
Simulations, POB 4247, 
Mountain View, CA 94040. 

Dunzin, an adventure, fan- 
tasy role-playing game. You 
start the game as a novice 
warrior. Your quest is to 
enter the dungeon and obtain 
Various treasures. For one 
player, For the TRS-80 
Models 1 and III; floppy disk, 
$29.98. Med Systems Soft- 
ware, POB 3558, Chapel Hill, 
NC 27514. 

Halls of Time, an arcade- 
type game. Your ship is 
trapped in a giant maze. 
There is only one exit, and 
you must find it before you 
run out of energy. The game 
features three-dimensional 
graphics. For the TRS-80 
Model Ш; floppy disk and 
cassette, $27.95 and 823,95, 
respectively. Mops Computer 
Systems Inc., РОВ 26416, 
Austin, TX 78755. 

The Institute, an adven- 
ture-type game. The game 
scenario has you trapped in 
a mysterious asylum. You are 
apparently sane, but your 
fellow inmates are not, You 
must try to escape by solving 
various problems, For the 
TRS-80 Models І and Ш; 
floppy disk, $19.95. Med 
Systems Software (see ad. 
dress above). 

Laser Defense, an arcade- 
type game. You are in control 
of the United States' strategic 
laser defense satellites. You 
must intercept the incoming 
missiles with the laser beams. 
For one player. For the 
TRS-80 Models I and Ш; 
floppy disk, $18.95. Med 


Systems Software (see ad- 
dress above). 

Sea Dragon, an arcade- 
type game. You are the com- 
mander of a nuclear sub- 
marine. Your mission is to 
destroy an undersea nuclear 
reactor. But watch out for the 
depth charges, mines, and 
other dangers. For the 
TRS-80 Models I and HI; 
floppy disk, $24.95. Adven- 
ture International, POB 3435, 
Longwood, FL 32750. 

Star Trap, an arcade-type 
game. The object of this game 
is to destroy all the bouncing 
stars in the time allotted, 
Stars are captured by opening 
the grid beneath them, For 
one or two playets. For the 
TRS-80 Models I and III; 
floppy disk, $17.95. Med 
Systems Software (see ad- 
dress above). 

Subterranean Encounter, a 
graphics adventure-type 
game, You must solve both 
strategic and word puzzles, 
There are alligators in the 
moat, a sorcerer, and a 
knight. For one player. For 
the TRS-80 Models I and III; 
floppy disk, 829,95, Toucan 
Software, 4024 Canonero 
Court, Fair Oaks, CA 95628. 


ZX81 

Artist, a graphics develop- 
ment program, You can create 
your own graphics using the 
30 commands in this program. 
Draw, erase, move, сору, 
and saye your graphics. You 
can also define commands, 
For the Timex Sinclair 1000 
and ZX81 (16K RAM): cas- 
sette, $10. Ksoft, 845 Wellner 
Rd., Naperville, [L 60540. 

Krakit, an adventure and 
treasure hunt game, The 
game gives you 12 clues. If 
you discover the answer to all 
the clues, you'll learn how to 
claim the $20,000 in prize 
money from the publishers, 
For the Timex Sinclair 1000 
and ZX81; cassette, $19.95, 
International Publishing & 
Software, POB 1654, Buf- 
falo, МҰ 14216. 
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Meteorites, an arcade-type 
game. Your ships must shoot 
the meteorites or be de- 
stroyed. You have the full 
mobility of your ship and can 
fire in any direction. For one 
player. For the Timex Sinclair 
1000 and 2Х81: cassette, 
$14.95. Softsync іпс., РОВ 
480, Murray Hill Station, 
New York, NY 10156. 


Red Alert, an arcade-type 
game. You must attack the 
alien fuel dumps that are 
located in a mountainous 
region and protected by 
enemy fighters. For one 
player. For the Timex Sinclair 
1000 апа 7Х81; cassette, 
614.95. Softsyne Inc. (see ad- 
dress above). B 


This i$ а list Of software packages that have been received by 
BYTE Publications during the past month The list js correct to the 
best of aur knowledge, but it 15 not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format, the product listed here ts 
the version received by BYTE Publications. 

This 15 an all-inclusive list that makes no comment on the quality 
о: usefuiness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is | 
meant to be a monthly acknowledgment of these packages and 
(he согпрагие that sent them. Ali software received 15 considered 
to be on iban to BYTE and is returned ro the manufacturer after а 
wer penad ol mime Companies sending software packages should 
be sure to inc rude the іні price of the packages and (where appro- 
priate} the alternate forms in which they are available 


YOU'VE JUST FOUND 


THE MISSING LINK! 


Compuler Shopper is your link to individuals who buy, sell and trade computer 
equipment and Software among themselves nationwide. Na other magazine fils 


thes мда in the marketplace chain. 


Thousands of cost-conscious computer anthusiasts save by shopping in Computer 
Shopper every month through hundreds of classified ads, And new equipment 
advertisers offer some ol the lowest prices m the nahan. 

Computer Shopper's unbiased articles make for some umque reading among 
magazines and there's a “help” column to answer dilficult problems you may 


have with interfacing, etc. 


For a limited time you сап subscribe tu Computer Shopper wilh a 6 month Irat 
tor only $6 or 12 maths fot only $10. MasterCard & VISA accepted. 


B month trial or 12 months tor оту 210 


č COMPUTER SHOPPƏR 
PO, Box F 305e Titusville, FL 32780 


305-289-3211 
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Books Received 


Apple Pascal: A Program- 
ming Guide, Allen B. Tucker, 
jr. New York: Holt, Rinehart 
& Winston, 1982; 247 pages, 
18.5 by 23.2 cm, softcover, 
ISBN 0-03-059547-9, $17.95. 

Apple Pascal Games, 
Douglas Hergert and joseph 
Т, Kalash, Berkeley, СА: 
Sybex, 1981; 371 pages, 17.2 
by 22.3 cm, softcover, ISBN 
0-89588-074-1, $14.95. 

Applying Computers in 
Social Service and Mental 
Health Agencies, Simon 
Slavin, ed. New York: The 
Haworth Press, 1982; 195 
pages, 16.4 by 23.4 cm, hard- 
cover, ISBN 0-86656-102-1, 
$30. 

BASIC for Business, 
Douglas Hergert. Berkeley, 
СА: Sybex, 1982; 223 pages, 
17.5 by 22.6 cm, softcover, 
ISBN 0-89588-080-6, $12.95. 

BASIC for Business, For the 
TRS-80 Model ll & ІН, Alan J. 
Parker. Reston, VA: Reston 


Publishing, 1982; 277 pages, 
17.4 by 23.3 cm, softcover, 
ISBN 0-8359-0352-4, $14.95. 

COBOL, George Jackson. 
Blue Ridge Summit, PA: Tab 
Books, 1982; 290 pages, 12.6 
by 20.7 cm, softcover, ISBN 
0-8306-1398-6, 59,95. 

Comparative Studies in 
Software Acquisition, Steven 
Glaseman, Lexington, МА: 
Lexington Books, 1982; 131 
pages, 16.4 by 23.3 cm, hard- 
cover, ISBN 0-669-05422-4, 
$18.95. 

Computer Architecture and 
Organization, Theodore H. 
Meyer. Beaverton, OR: Di- 
lithium Press, 1982; 333 pages, 
13.8 by 21.8 cm, softcover, 
[ISBN 0-918389-55-Х, $16.95. 

Computers and Man, 3rd 
edition, Richard C. Doft. San 
Francisco, CA: Boyd & 
Fraser Publishing, 1982; 500 
pages, 16.4 by 23.4 cm, soft- 
cover, ISBN (0-87835-121-3, 
$16.95. 


i 
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Data Communications for 
Microcomputers, Elizabeth A. 
Nichols, Joseph C, Nichols, 
and Keith R. Musson. New 
York: McGraw-Hill, 1982; 
264 pages, 15 by 22,5 cm, 
softcover, ISBN 0-07-04680-4, 
$16.95. 

80 Practical Time-Saving 
Programs for the TRS-80, 
Charles J. Carroll. Blue Ridge 
Summit, PA: Tab Books, 
1982; 252 pages, 12.6 by 20.7 
cm, softcover, ISBN 0-8306- 
1293-9, $9.95, 

FORTRAN Programs for 
Scientists and Engineers, Alan 
R. Miller, Berkeley, СА: 
Sybex, 1982; 320 pages, 17.4 
by 23.2 cm, softcover, ISBN 
0-89588-082-2, $15.95. 

Fundamentals of Interactive 
Computer Graphics, J. D. 
Foley and A. Van Пат, 
Reading, MA: Addison-Wes- 
ley, 1982; 664 pages, 16.5 by 
24 cm, hardcover, ISBN 
0-201-14468-9, $34.95. 

The Guide to DP Training 
Courses: Descriptions of Over 
300 Programs апа 
Workshops, Roger Sullivan, 
ed. Amherst, MA: Human 
Resource Development Press 
(22 Amherst Rd.), 1982; 358 
pages, 29 by 26 cm, spiral 
binder, ISBN 0-914234-61-7, 
$95, 

The HP-IL System: An [n- 
troductory Guide to the Hew- 
lett-Packard Interface Loop, 
Gerry Kane, Steve Harper, 
and David  Ushijima. 
Berkeley, CA: Osborne/Mc- 
Graw-Hill, 1982; 106 pages, 
18.5 by 23.3 cm, softcover, 
[SBN 0-931988-77-2, $16.99. 

Illustrated Computer 
Science Dictionary for Young 
People, Donald D, Spencer. 
Ormand Beach, FL: Camelot 
Publishing, 1982; 128 pages, 
15.2 by 22.7 cm, softcover, 
ISBN 0-89218-053-6, 58.95. 

Implementing BASICs, 
How BASICs Work, William 
Payne and Patricia Payne. 
Reston, VÀ: Reston Pub- 
lishing, 1982; 210 pages, 16.4 
by 23.4 cm, hardcover, ISBN 
0-8359-3045-9, $21. 


An Introduction to Process 
Control and Digital Minicom- 
puters, Peter L. Ginn. 
Houston, TX: Gulf Publishing 
Co., 1982; 291 pages, 16.4 by 


23.4 cm, hardcover, ISBN 
0-87201-180-1, $26.95. 
Literary Machines, Ted 


Nelson. Swarthmore, PA: 
Theodore Holm Nelson Pub- 
lisher, 1982; 125 pages, 21.6 
Бу 22,8 cm, softocver, ISBN- 
none, $15. 

Microprocessor Operating 
Systems, volume 1, John Zar- 
rella, ed. Suisun City, СА: 
Microcomputer Applications 
(POB Е), 1981; 155 pages, 
14.9 by 22.7 cm, softcover, 
ISBN 0-935230-03-3, $12.95 

Microcomputer Systems, 
[van Flores and Christopher 
Terry. New York: Van Nos- 
trand Reinhold, 1982: 288 
pages, 15.6 by 23.5 cm, hard- 
cover, ISBN 0-442-26141-1, 
$22.50. 

A Micro-PROLOG Primer, 
2nd edition, K. L. Clark, J. R. 
Ennals, and F. G. McCabe, 
London, England: Logic Pro- 
gramming Associates Ltd., (36 
Gorst Rd.) 1982; 130 pages, 
14.7 by 20.8 cm, softcover, 
[SBN-none. $17. 

Modeling and Simulation 
on Microcomputers, Lance А. 
Leventhal, ed. La Jolla, CA 
Simulation Councils inc. 
(POB 2228), 1982; 120 pages. 
21.6 by 27.9 cm, softcover, 
ISBN-none, $20. 

101 Microprocessor Soft- 
ware and Hardware Projects. 
Frank Р. Tedeschi and Gary 
Kueck. Blue Ridge Summit, 
PA: Tab Books, 1982: 294 
pages, 12.6 by 20.7 cm, soft- 
cover, ISBN 0-8306-1333-1, 
$8.95. 

119 Practical Programs for 
the TRS-80 Pocket Computer, 
John Clark Craig. Blue Ridge 
Summit, PA: Tab Books, 
1982: 298 pages, 12.6 by 20.7 
cm, softcover, ISBN 0-8306- 
1350-1, $9.95. 

Pascal Implementation, 
Compiler and Assembler/in- 
terpreter, S. Pemberton and 
М.С. Daniels, New York: 


Halsted Press, 1982; 82 pages, 
16.4 by 23.4 cm, hardcover, 
ISBN 0-470-27325-9, $64.95 

Pascal Implementation, The 
Р4 Compiler, 5. Pemberton 
and M.C. Daniels. New 
York: Halsted Press, 1982; 172 
pages, 16.4 by 23.4 cm, hard- 
cover, ISBN 0-470-27325-9, 
$64.95. 

Pascal Programming Struc- 
tures for Motorola Micropro- 
cessors, George W, Cherry, 
Reston, VA; Reston Publish- 
ing, 1982; 359 pages, 17.4 by 
23.2 cm, softcover, ISBN 
0-8359-5471-4, $15.95. 

PL/I Programming Prab- 
lems and Applications, David 
T. Barnard and Robert G, 
Crawford, Reston, VA: Res- 
ton Publishing, 1982; 216 
pages, 17.4 by 23.2 cm, soft- 
cover, ISBN 0-8359-5554-0, 
$10.95. 

A Practical Guide to Word 
Processing and Office Man- 
agement Systems, Merrimack, 
NH: Digital Equipment 
Corp., 1982; 117 pages, 13.6 
by 21.4 cm, softcover, ISBN- 
none, 55. 

Problem Solving and Com- 
prehension, 3га edition, 
Arthur Whimbey and Jack 
Lockhead. Philadelphia, РА: 
The Franklin Institute Press, 
1982; 343 pages, 15.2 by 22.6 
cm, softcover, ISBN 0-89168- 
048-9, $10.95, 

Problem Solving and Struc- 
tured Programming in WAT- 
FIV, Frank L. Friedman and 
Elliot B. Koffman. Reading, 
MA: Addison-Wesley, 1982; 
527 pages, 16.4 by 23.4 cm, 
softcover, ISBN 0-201- 
10482-2, 816,95. 

Software Reflected, Robert 


L, Baber, New York: Elsevier 
Science Publishing Co., 1982; 
210 pages, 16.4 by 23.4 cm, 
hardcover, ISBN 0-444- 
86372-9, $29.95. 

Teletext and Videotex in the 
United States, J. Tydeman, H 
Lipinski, R. Adler, M. Nyhan, 
and L, Zwimpfer. New York: 
McGraw-Hill, 1982; 314 
pages, 19.5 by 24.1 cm, soft- 
cover, ISBN 0-07-000427-7, 
$30. 

The Third Book of Ohio 
Scientific, S. Roberts. Po- 
mona, CA; Elcomp Publishing 
(POB 1194), 1982; 127 pages, 
13.6 by 20.8 cm, softcover, 
ISBN 3-921682-77-0, $7.95. 

TRS-80 Data Communica- 
tions Systems, Frank J, 
Derfler Jr. Englewood Cliffs, 
NJ: Prentice-Hall, 1982; 159 
pages, 17.4 by 23.2 cm, soft- 
cover, ISBN 0-13-931220-X, 
$12.95, 

UCSD Pascal: A Beginner's 
Guide to Programming Micro- 
computers, }. N. P. Hume 
and R. C. Holt. Reston, VA: 
Reston Publishing, 1982; 346 
pages, 17.4 by 23.2 cm, soft- 
cover, ISBN 0-8359-7913-X, 
$12.95. 

User-Designed Computing, 
Louis Schlueter Jr. Lexington, 
МА: Lexington Books, 1982; 
145 pages, 16.4 by 23.3 cm, 
hardcover, ISBN 0-669- 
05377-5, 517.95, 

Your Atari Computer: A 
Guide to Atari 400/800 Per- 
sonal Computers, Lon Poole, 
Martin McNiff, and Steven 
Cook. Berkeley, CA: Os- 
borne/McGraw-Hill, 1982; 
458 pages, 16.4 by 23.4 cm, 
softcover, [SBN 0-931988- 
65-9, $16.95.8 


This i5 а list of books received at BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 


in computer science and related fields. We regret that we cannot | 
review or comment on all the books we receive; instead, this list is 
meant to be a monthly acknowledgment of these books and the | 


publishers who sent them. 


Circle 532 on Inquiry card. 


Circle 377 on inquiry card. 


COMMUNICATIONS SOFTWARE 


Give your personal computers error free 
communications with your corporate computer 
or with each other - mix and match. 


RAINBOW 


100 
СР/М 


VMS 


ISIS | 


ІҢМХ 86 


TeleVidaa 


CP/M-86 
TOPS-10 


005 3.3 


DOS 
(М5 005) 


В5Х-11 


RSTS/E 
АТ-1) 


Communicate with us. 


polygon associates, inc. 


9 American Industrial Drive, St. Louis, Missouri 63043 
314/576-7709 TWX 910/764-0876 


ZB MICROCOMPUTER 
«Оп board tiny BASIC interpreter. 
«Parallel nnd serial VO ports. 
= Б interrupts. 
85-232 CONNECTOR 
= Just silach a CAT terminal and 
immediately write 
control programe in BASIC. 
4K BYTES GF RAM 
26132 4K X 8 low power quesi-static 
RAM, EPROM pin compatible, 


SWITCH SELECTABLE BAUD RATES 


1110-9500 BPS. 
FULLY EXPANDABLE 
s Dats and address buses availpble 
lor 124K mamory 
and VO expansion. 
1 2 onboard рағайе! рогів. 


»7,.3728MHZ crystal lor fas! control — 
JUMPER SELECTABLE MEMORY OPTIONS 
a AK RAM, 2716 or 2712 EPROM operation. 


LOW POWER 


*Cansumes only 1% WATTS at +5, +12 


and 12V 
Opticnal power supply 
(45,4 12 ang -12V) 525 


Please include $4 far shipping and handling Zê ә ede Pars ot Ling ine 


To Order: 
Call Toll Free: 1-800-645-3479 


(in М.Ү. State Call: 1-516-374-6793) 
For infarmation Call: 
1-516-374-6793 ee =::= 


MICROMINT INC. 
917 Midway 
Woodmere, N.Y. 11598 


Micromint will put both a 
computer development system 
and an OEM dedicated controller 
in the palm of your hand 


for only 5 u^ ‚ 


Linas ААА 


Ciarcia's Circuit Cellar, 
Byte Magazine, 
July and August 1981. 
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Event Queue 


December 1982 


December 

Information Management 
and Technology Seminars, 
various sites throughout the 
U.S. Among the wide variety 
of seminars offered by 
Datamation Institute are 
"Financial Management's Use 
of Computer Graphics” and 
"Database Management Sys- 
tems.” Registration fees range 
from $595 to $795, depending 
upon duration and the topic 
covered. For details, contact 
Ms. Joan Merrick, Datama- 
tion Institute Seminar Coor- 
dination Office, Suite 415, 
850 Boylston St., Chestnut 
Hill, МА 02167, (617) 
738-5020, For information on 
in-house presentations, con- 
tact Art Gutmann, Datama- 
tion Institute for Information 
Management and Technol- 
ogy, Seminar Coordination 
Office, Suite 803, 331 
Madison Ave., New York, 
NY 10017, (212) 697-2361. 


December-January 1983 

Intensive Seminars for Pro- 
fessional Development, Wor- 
cester Polytechnic Institute 
campus and various sites in 
the New York City and 
Boston metropolitan areas. 
Some of the topics to be 
presented are “Project Man- 
agement,” “Leadership Skills 
and Management Tools for 
High-Technology Profes- 
sionals,” and “Management 
Skills for First-Line Super- 
visors.” Fees range from $495 
to $990. Complete details are 
available from Ms. Ginny 
Bazarian, Office of Continu- 
ing Education, Higgins 
House, Worcester Polytech- 
nic Institute, Worcester, MA 
01609, (617) 793-5517. For in- 
formation on in-house semi- 
nars, call Robert J. Hall at 
(617) 793-5574. 
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December-January 1983 

Courses from Q.E.D. Infor- 
mation Sciences, Various sites 
throughout the U.S. Among 
the courses offered are "Screen 
Design," "Designing Systems 
Controls," and "Teleprocess- 
ing Network Design." Com- 
plete course outlines are avail- 
able from Priscilla Goud- 
reault, Q.E.D. Information 
Sciences Inc., Q.E.D. Plaza, 
POB 181, Wellesley, MA 
02181, (BOQ) 343-4848; in Mas- 
sachusetts, (617) 237-5656. 


Decermber-February 1983 
Seminars of Interest to 
Women Professionals, various 
sites around Boston, MA. 
This series of one- and two- 
day seminars is presented by 
Boston University Metro- 
politan College. Among the 
topics on the agenda are 
“Managing Word Processing 
to Increase Productivity and 
Profitability,” ‘Advanced 
Management for Women: Be- 
yond the Basics," and "Data 
Processing Fundamentals for 
Accounting and Financial 
Managers.” The seminar fees 
are $325 and $495, depending 
on duration. For registration 
information, contact Ms. Joan 
Merrick, University Seminar 
Center, Suite 415, 850 
Boylston St., Chestnut Hill, 
MA 02167, (617) 738-5020. 


December-March 1983 

Courses for Developers and 
Users of Computer Systems, 
yarious sites throughout the 
U. S. Among the courses of- 
fered by the AMA (American 
Management Associations) 
are "Fundamentals of Data 
Processing for the Mondata 
Processing Executive,” 
"BASIC: A Computer Lan- 
guage for Managers,” and 
“Database Concepts and De- 
signs." For complete registra- 
tion and course information, 
contact the AMA, 135 West 


50 St, New York, NY 
10020, (212) 586-8100. 


December 9-11 

The 1982 California Educa- 
tional Exposition, Anaheim 
Convention Center, Апа- 
heim, CA. This exposition's 
theme is "Public Education: 
Our Purpose—Our Future." 
Exhibits and an all-day 
computer-literacy workshop 
highlight this event. Address 
inquiries to Alice Lytle, Cali- 
fornia School Boards Associa- 
Hon, 916 23rd St, Sacra- 
mento, CA 95816, (916) 
443-4691. 


December 9-12 

Southeast Computer Show 
and Office Equipment Exposi- 
tion, Civic Center, Atlanta, 
GA. For details, contact Com- 
puter Expositions Inc., POB 
3315, Annapolis, MD 21403, 
(800) 368-2066; in Maryland, 
(301) 263-8044. 


December 10 

The 1982 Computer Network- 
ing Symposium, Gaithers- 
burg, MD. “Planning for the 
Near Term: The Next Three 
Years" is the theme for this 
symposium, which is spon- 
sored by the IEEE Computer 
Society Technical Committee 
on Computer Communication 
and the Institute for Com- 
puter Sciences and Tech- 
nology of the National Bureau 
of Standards. Papers related 
to the design, selection, and 
implementation of network 
systems within the next three 
years will be delivered. Áreas 
of particular interest include 
long-haul networks, local- 
area networks, and satellite 
systems, Full details are avail- 
able from Computer Net- 
working Symposium, IEEE 
Computer Society, POB 639, 
Silver Spring, MD 20901, 
(301) 589-3386. 


December 12-17 

Small Computers in Bio- 
medical Research, Woods 
Hole, MA. This course is 
sponsored by the Marine 
Biological Laboratory. [t em- 
phasizes hands-on exercises 
using several fully equipped 
microprocessor systems. The 
concentration is on basic 
machine operation and 
assembly language. Other 
topics include number sys- 
tems, machine logic and archi- 
tecture, operating systems, 
and flowcharting and inter- 
rupts, Contact the Marine 
Biological Laboratory, Woods 


Hole, MA 02543, (617) 
548-2705, 

December 13-15 
Microcomputers іп Educa- 
tion, Boulder, CO. This 


workshop is designed for 
educators at all levels. Tapics 
to be covered include BASIC 
and Graphics, Logo, adminis- 
trative uses of microcom- 
puters, and microcomputers 
as laboratory instruments. 
Hands-on experience with a 
variety of computers will be 
provided. Information is 
available from Ms. Sharon 
Woodruff, Technica! Educa- 
tion Research Centers, 8 Eliot 
St., Cambridge, МА 02138, 
(617) 547-3890, 


December 13-15 

Office Automation for Маг- 
agement Productivity, Shore- 
ham Hotel, Washington, DC. 
Conference sections will focus 
on better methods to evaluate 
productivity, to select equip- 
ment or procedures, to inte- 
grate equipment or proce- 
dures into an organization, 
and to get people to work ef- 
fectively in a changing en- 
vironment. For Further details, 
contact the Information Ex- 
change, Suite 334, 4500 South 
Four Mile Run Dr., Arlington, 
VA 22204, (703) 820-5720. 


December 13-16 

Database: A Builders Guide, 
San Francisco, СА, This 
seminar, led by Robert 
Holland, focuses on identify- 
ing subject databases and 
defining data architecture. For 
complete information, contact 
the Technology Transfer In- 
stitute, 741 10th St., Santa 
Monica, CA 90402, (213) 
394-8305. 


есетін” 13-16 

F8 & F3870 Microcomputer 
Systems, Santa Clara, CA. 
This is one of several courses 
offered by the Microprocessor 
Division of Fairchild Camera 
and Instrument Corporation. 
For more information, contact 
Fairchild Camera and Instru- 
ment Corp., Education 
Center, 3420 Central Express- 
way, Santa Clara, CA 95051, 
(408) 773-2161. 


December 13-17 

C Programming Workshop, 
Boston, MA. This workshop 
is designed for programmers 
or engineers able to program 
in another language. Areas to 
be explored include C 
operands and operators, C 
preprocessors, pointers and 
arrays, and structures and 
unions. The fee is $1000. A 
full course outline is available 
from Joan Hall, Plum Hall 
Inc., RD 2 Box 235Р, 
Pleasantville, NJ 08232, (609) 
927-3770. 


December 13-17 

Digital Continuous-System 
Simulation, University of 
Maryland University College, 
College Park, MD. The fee for 
this course is $975. For details, 
contact Marc Rosenberg, 
UCLA Extension, Continuing 
Education in Engineering and 
Mathematics, 6266 Boelter 
Hall, Los Angeles, CA 90024, 
(213) 825-1047. 


December 14-15 
Plenary Technology, Palo 
Alto, CA. Details are avail- 


able from the Yankee Group, 
POB 43, Harvard Square, 
Cambridge, MA 02138, (617) 
542-0100, 


December 14-15 

World Update "83, New York, 
NY, This industry briefing is 
designed for key management 
personnel, The focus is on 
what happened in the com- 
munications industry this year 
and what will happen in the 
future. Contact the DMW 
Group Inc., Publishing & 
Seminar Division, 2020 Hog- 
back Rd., Ann Arbor, MI 
48104, (800) 521-7802; іп 
Michigan, (313) 971-5234. 


December 14-16 

A Business Approach to Sys- 
tems Controls, Chicago, IL. 
The fee for this seminar is 
$600. Contact the Registrar, 
Arthur Andersen & Co., 
Center for Professional Educa- 
tion, 1405 North Fifth Ave., 
St. Charles, IL 60174, (800) 
323-0815; in Illinois, (800) 
942-0851. 


December 14-17 

Systems Project Management, 
Chicago, IL. The fee for this 
seminar is $900. For full 
details, contact the Registrar, 
Arthur Andersen & Co., Cen- 
ter for Professional Education, 
1405 North Fifth Ave., St. 
Charles, IL 60174, (800) 
323-0815; in Illinois, (800) 
942-0851. 


December 15-16 

Local Area Networks: Аг- 
chitecture, Technology, and 
Products, Marriott Inn North, 
Dallas, TX. Topics to be 
covered at this workshop in- 
clude network concepts and 
architectures, local-network 
characterization, internet- 
working, and standards. The 
registration fee is $570. Con- 
tact Technology Concepts 


Inc., 730 Boston Post Rd., 
Sudbury, MA 01776, (617) 
443-4637, 


December 20-21 

Using Microcomputers in the 
Business Environment, Chica- 
go, IL. This course is designed 
for managers and executives 
with little or no experience in 
microcomputing, but who 
want to understand its poten- 
tial in the business environ- 
ment, The course offers 
hands-on experience by pro- 
viding one microcomputer for 
every two participants. The 
tuition is $500. Contact the 
Registrar, Arthur Andersen & 
Co., Center for Professional 
Education, 1405 North Fifth 
Ave., St. Charles, IL 60174, 
(800) 323-0815; in Illinois, 
(BOO) 942-0851. 


December 28-29 

Using Microcomputers in the 
Business Environment, Wash- 
ington, DC. For details, see 
December 20-21. 


January 1983 


January 5-7 

The Sixteenth Hawaii Interna- 
tional Conference on System 
Sciences, Honolulu, HI. This 
conference will focus on re- 
cent developments in the 
theory and practice of com- 
puter software, hardware, 
and advanced computer sys- 
tems applications as related to 
information and systems 
science, Special emphasis will 
be placed on medical informa- 
tion processing, decision sup- 
port systems, and office sys- 
tems and technology. Further 
information is available from 
Emily M. Yano Jorgensen, Of- 
Fice of Management Pro- 
grams, College of Business 
Administration, University of 
Hawaii, 2404 Maile Way 


C-202, Honolulu, НІ 96822, 
(808) 948-7396. 


January 11-12 

Local Area Networks: Ar- 
chitecture, Technology, and 
Products, Sheraton-Tara Ho- 
tel, Framingham, MA. See 
December 15-16 for details. 


January 13 

Network Optimization and 
Tariff Impact Strategies, San 
Francisco, CA. This seminar 
will provide a concise over- 
view of maximizing network 
potential and how to plan cor- 
porate strategies to minimize 
the impact of tariff increases. 
Contact the DMW Group 
Inc., Publishing and Seminar 
Division, 2020 Hogback Rd., 
Ann Arbor, MI 48104, (800) 
521-7802; in Michigan, (313) 
971-5234. 


january 18-19 

Local Area Networks: Ar 
chitecture, Technology, and 
Products, Berkeley Marina 
Marriott Inn, Berkeley, CA. 
See December 15-16 for 
details. 


January 18-20 

Microcomputers іп Educa- 
tion, Tallahassee, FL. For 
detaits, see December 13-15. 


January 18-20 

Southcon/83, High-Tech- 
nology Electronics Exhibition 
and Convention, Georgia 
World Congress Center, At- 
lanta, GA. Contact Electronic 
Conventions Inc., 999 North 
Sepulveda Blvd., El Segundo, 
CA 90245, (800) 421-6816; in 
California, (213) 772-2965. 


fanuary 15-21 


Defining Software Re- 


quirements, Specifications, 
and Tests, San Diego, CA. 
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Participants іп this short 
course wil! learn how to 
analyze and document end- 
user requirements, generate 
software requirements that in- 
clude test plans, and plan the 
sequencing of test and integra- 
tion procedures. The fee is 
$845. Further details are avail- 
able from Ruth Dordick, Inte- 
grated Computer Systems, 
3304 Pico Bivd., РОВ 5339, 
Santa Monica, CA 90405, 
(213) 450-2060. 


lanunry 20-21 

The Twelfth Annual National 
Measurement Science Canfer- 
ence and Exhibition, Hyatt 
Rickeys Hotel, Palo Alto, CA. 
This conference is intended 
for managers, scientists, engi- 
neers, and operating person- 
nel. [ts theme is "Accuracy 
and Automation." Seminar 
sessions wil! stress practical 
applications of new equip- 
ment and techniques to solve 
measurement problems. By 
format and objective, this 
conference wil) promote pro- 
fessional and state-of-the-art 
approaches and emerging 
technologies in the fields of 
measurement science. For reg- 
istration information, contact 
Bob Weber, Lockheed Missile 
& Space Corp., Sunnyvale, 
CA 94046, (408) 742-2957. 


january 21-23 

CP/M '83, Moscone Center, 
San Francisco, CA. This inter- 
national exposition and con- 
ference is designed for CP/M 
manufacturers, software de- 
velopers, distributors, and 
users. The exposition will be 
the largest presentation of 
CP/M-based hardware and 
software ever assembled, 
Seminars and conferences will 
explore CP/M applications, 
technical information, devel- 
opment aids, venture-capital 
programs, and software distri- 
bution. Separate end-user 
conferences will be held. 
Adam Osborme, Chris Mor- 
gan, Tony Gold, Sol Libes, 
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and Gary Kildall have assisted 
in organizing this show for 
Digital Research Inc. Contact 
National Computer Shows, 
824 Boylston St., Chestnut 
Hill, MA 02167, (800) 
343-2222; in Massachusetts, 
(617) 739-2000. 


Іппиату 24-25 

Computers in Agriculture 
Conference and Trade Fair, 
Red Lion Inn, Sacramento, 
CA, This conference and ex- 
position is designed to address 
the needs of farmers and 
ranchers. More than 20 
speakers and 60 hardware and 
software exhibitors will at- 
tend. The conference seeks to 
answer basic questions con- 
fronting farmers and ranchers 
considering the purchase of a 
computer. For details, write to 
Kim Schnaor, Western Agri- 
cultural Chemicals Associa- 
tion, Suite 209, 6650 Belleau 
Wood Lane, Sacramento, CA 
95831. 


{йтшгу 25-27 

The First Annual Automated 
Office Expo, Moscone Center, 
San Francisco, CA. This show 
will feature computer and 
telecommunications systems, 
graphics, peripherals, and 
word-processing systems. 
This show is sponsored by 
Infosysternms magazine. Con- 
tact Automated Office Expo, 
Suite 400, 222 West Adams 
St., Chicago, IL 60606, (800) 
621-2134; in Illinois, (312) 
263-3131. 


january 25-28 

Designing Real-Time Hard- 
ware for Digital Signal and 
Image Processing, Los 
Angeles, CA. Participants in 
this short course will learn 
how to implement digital 
filters, fast Fourier transforms, 
correlation, modulation, and 
other real-time processes by 
designing with general- 
purpose 16-bit microproces- 


sors. Case histories and lec- 
tures wil! be featured. The fee 
is $845. Contact Ruth Dor- 
dick, Integrated Computer 
Systems, 3304 Pico Blvd., 
POB 5339, Santa Monica, CA 
90405, (213) 450-2060. 


January 31-February 2 
Communication Networks 
83, the Rivergate, New 
Orleans, LA. This fifth annual 
conference and exposition will 
encompass the voice, data, 
and telecommunications in- 
dustry with sessions and 
demonstrations. The theme is 
“Communications Cost Con- 
trol Via High Technology.” 
Topics on the agenda include 
electronic mail and office 
communications, local-area 
networks and internetting, 
and modems and mult- 
plexers. Optional in-depth 
skill seminars will be held. 
These seminars, led by in- 
dustry leaders, include lec- 
tures, class activities, and a 
workbook. General registra- 
tion fees are $395; skill semi- 
nars cost $295, Contact Louise 
Myerow, Conference Man- 
agement Group, CW Com- 
munications [nc., РОВ 880, 
Framingham, МА 01701, 
(800) 225-4698; іп Massachu- 
setts, (617) 879-0700 collect. 


February 1983 


February 1-4 

Advanced Microprocessor 
Programming and Applica- 
tions Techniques, Los 
Angeles, СА. This short 
course is designed to teach 
participants how to use real- 
time operating systems, 
design customized modules ta 
implement real-time func- 
tions, apply 16-bit micropro- 
cessor families, and how to 
structure multiprocessor and 
multicomputer architectures. 
The fee is $845. Contact Ruth 
Dordick, Integrated Com- 


puter Systems. 3304 Pico 
Blvd., РОВ 5339, Santa 
Monica, CA 90405, (213) 
450-2060. 
February 1-4 


Defining Software Re- 
quirements, Specificatians, 
and Tests, Washington, DC. 
For details, see January 
18-2]. 


February 7-9 

Microcomputers in Educa- 
tion, Washington, DC. For 
details, see December 13-15. 


February 5-9 

Local Area Networks: Ar- 
chitecture, Technology, and 
Products, Hyatt Regency 
Hotel, Atlanta, GA. For 
details, see December 15-16. 


February 15-18 

Peripheral Array Processors 
for Signal Processing and 
Simulation, University of 
California, Los Angeles, The 
fee for this course is $845. 
Contact Marc Rosenberg at 
the UCLA Extension, Contin- 
uing Education in Engineer- 
ing and Mathematics, 6266 
Boelter Hall, Los Angeles, 
CA 90024, (213) 825-1047. 


February 15-15 
Designing Real-Time Hard- 
ware for Digital Signal and 
Image Processing, Washing- 
ton, DC. For details, see Јап- 
uary 25-28. 


February 16-18 

Talmis, Ambassador West, 
Chicago, IL. Information is 
available from Talmis Inc., 
115 North Oak Park Ave., 
Oak Park, IL 60301, (312) 
848-4000. 


February 16-19 
Data and Telecommunica- 
tions/Japan Exposition 'B3, 
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Tokyo Kyutsu Centre, To- 
kyo, Japan. Contact Cahners 
Exposition Group, Cahners 
Plaza, 1350 East Touhy Ave., 
РОВ 5060, Des Plaines, IL 
60018, (312) 299-9311. In 
Japan, contact Cahners Ex- 
position Group 5.А., Hino 
Building ЗЕ, 3-4-11 Uchikan- 
da, Chiyoda-ku, Tokyo 101, 
Japan: tel: 03-254-6041. 


February 17-19 

Microcomputers іп Educa- 
tion, New York, NY. For 
details, see December 13-15. 


February 21-23 

Office Automation Соп- 
ference, Civic Center, Phila- 
delphia, PA. More than 200 
exhibitors are expected to 
participate in this conference. 
Fifty technical sessions will 
explore such topics as ad- 


uen 


vanced office technology, 
current office technology and 
systems, and human factors 
and social issues, Details are 
available from the American 
Federation of Information 
Processing Societies Inc., 
1815 North Lynn St., Arling- 
ton, VA 22209, (703) 
558-3624. 


Febniary 22-26 

The Eighteenth Annual Bias- 
Microelettronica ‘83, Milan, 
Italy. This international ex- 
position is expected to attract 
more than 80,000 visitors. 
Areas of interest include ac- 
tive and passive components, 
instrumentation and equip- 
ment for component manu- 
facturing, laboratory instru- 
mentation, microcomputers, 
peripherals, and telecommu- 
nications systems. For infor- 
mation, contact Ente Italiano 


ITS А 
ROM CARD! 


Organizzazione Mostre, Bias- 
Microelettronica ‘83, Viale 
Premuda 2, 20129 Méilan, 
Italy; tel: 796.096; Telex: 
CONSEL 334022. 


February 25-27 

The Second Annual Com- 
puter Expo ‘83, Tupperware 
Convention Center, Orlan- 


do, FL. This exposition 
features mini- and microcom- 
puters. The focus is on hard- 
ware, software, word pro- 
cessing, graphics, peripher- 
als, supplies, services, and 
computer furnishings. Semi- 
nars will be held. Contact 
Tom Blayney, POB 1185, 
Longwood, FL 32750, (305) 
339-1731.8 


In order ta gain optimal coverage of your organization's com- 
puter conferences, seminars, vvorkshops, courses, etc, notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, BYTE 
Publications, POB 372, Hancock NH 03449, Each month we 


publish the current contents of the queue For the month of the 
cover date and the two following calendar months Thus a given 
event may appear as many as three times іп this section if it Is sent 


to us far enough in advance. 


New, 


IT'S A 


Featuring two independent banks of 8 sites [28 pin sockets) the ADS 
Memorizer allows you mix RAM with ROM or dedicate to either. 


RAM CARD! 


up 


STATIC RAM 


Ackerman Digital 
Systems, Inc. 
110 N. York Road 


Independent wait states (0-5) per bank supports fast RAMS with slow Eproms! 
Allows system to run at max speed! Uses any TK x 8 to *32K x 8 part 
RAM or ROMI Extended memory address or bank select. 


Elmhurst, IL 60126 


[312) 530-8992 gig 
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BYTE INDEX UPDATE 


January 1982 — December 1982 


“When did you run that review of the six personal computers from Japan? I think it was in the spring, but I'm 
not sure of the exact issue.” 

"In what issue of BYTE did Steve Ciarcia write about interactive-videodisc controllers?” 

“When was it that Gregg Williams reviewed the IBM Personal Computer?” 


Ours is the age of information. Name any topic and there'll be an article on it somewhere. But somewhere 
doesn't help much if you're the one looking for specific information. The real question in the end is "How can I 
find what I want quickly and easily?" 

In this issue of BYTE we present the first annual BYTE Index Update. In December 1981, as a service to our 
readers, we included a comprehensive, cumulative index covering every issue of the magazine between 
September 1975 and December 1981, inclusive. Among the information represented is every article and product 
review that has appeared in the pages of BYTE. 

A]l entries in the index are arranged by subject descriptors, and an article may be listed under several descrip- 
tors, Any article for which a correction was published has an asterisk after its title, The correction can be found 
under the heading "BYTE Corrections." The figure below shows a typical index entry and describes what the dif- 
ferent parts mean. 

For those who require information beyond what is presented here, Microcomputer Information Services 
(which prepared the BYTE Index and the 1982 Update) publishes Microcomputer Index, which covers 20 
microcomputer-oriented magazines and includes abstracts for each entry. For more information on Microcom- 
puter Index, you can reach MIS by calling (408) 984-1097, 


Index Entry: 
(Descriptor Term Title Author) 
PROGRAMMING INSTRUCTION Programmable character generator, рагі 2: software. Weinstein, Larry. 


art 36 Jun78 |. p14-22 ***  Graphics/Character Generator 


(Kind of е с Ты Descriptors) 


Kay to Abbreviations 
ап , articie L1 program listing in BASIC 
br book review L2 program listing In machine language 
col column L3 program listing in assembly language 
hr hardware review L4 program listing In FORTRAN 
ie lettar L5 program listing in COBOL 
êr software review L6 program listing in Pascal 
a see BYTE Corrections і? program listing in FORTH 
۴ marker symbol for (8 program listing in C programming language 
olher descriptors ig other programming language 
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col FZ FebH2 pioy-37]) 4 Ask BYTE ? 
Аъвар ly Language / Printer 

Tarn your Apple 11 intg a storage oscil loscope. 
Korba, Larry. art 13 7:9 Sepa? р520-530 
wee Test Equipment / Hardware Construction 

VIA experiment board / Totem poles and TTL / Bus 
standard stops here. Ciarcia, Stave. col 7:4 

Aprü2 p429 *** Input/Output / $-100 Bus 7 
Standards 


à $ - k" Торап жукт. 
мша nstructioasl devè t 
Wolfe. Géurge. tr 7:8 Acgh2 рїйд-414 cer 


Hardware Ару чне / Computer اا‎ is Instruction 
/ Education 

Leading fish to water: early observations оп the 
wee of Logo. Higginsan, William. art 7:8 
hug p328-379 *** Loga / Education 


GAMES 

Alten typhoon (Apple ГІ game). Latocha, Walt. 
sr 75 Мау? рай 4%% Software Review / 
Arcade / Games 

Appie Panic. will leap, . sr 7:4 Маг? 
рҺһ8-6% ?*** Software Review / Gun / Arcade 

Beer Hun ں8‎ ы Î] arcade game). Little, Arthur. 
sr SepBz р2175-379 9%» Software Review 
/ nd і Arcade 
Charge! {дате contest winner 82). May, C. 
Anthony, art Li Fil? бесй2 ptiz-120 oes 
Gases, / Contests / Arcade 

Cosmic conquest (game contest winner Al). 
ri rue Alan. art LF 7:17? Oecd? 
р174-14 7%" Games / Contests f Arcade 

Deadline: the butler did tt...tthis tist. — Morgan, 
Cheis. sr 7:17 Deca? plsg-lg, ат 
Solivare Review / Games / Strategy 

Game of ret and dragon (Apple |||. Smith, 
Talbot. art 13 7:19 Hov p336-3974 “ea 
Games / Arcade / Contests 

Guinti-maze [Appie 11 game). Tauk, Robert. brt 
Ll 7:9 Зері2 р/4-2) eee Games / Puzzles / 
Strategy 

Ricochet. Wiliams. Gregg. sr 7:12 (мғБ? 
р!42-145 ев Softeare Review F Gomes Arcade 

Ringquest (Apple 11 жүзе ae ei Mills, 
Gordon. ark Li 2:30 (x 15-205 
Ges / Stra й Contests 

Swainbuckier [Apple Ті arcade game], 
Spangenberg, Scott. ағ 7:9 “=, " mcd 
ewe Software Review / ames / Ar 

Tansla't last redoubt {Apple ГІ ana Се но 
adventura game}. Lesser, Нагііеу, ar 7:6 
dunk? р/15.245 16 Software Review / 
Strategy / Games 


APPLE 11 (CONTINUED 


dera Gravity Plabat) (Appie ti arcade 1 
Fridman, Mark. sr 7:9 € pP € 
Software Review / Games / arcade 


GRAPHICS 

CHEUIT: à graphics-theracter editor [Appio 
Pascal), Sweet, Jerry. art 16 7:5 
p426-444 ам “ТИ Pragram / Pascal у 
оаа 5 

Double-width Silentype graphics far е. 
Putney, Charles. ан" L3 2:2 Бей M rn 
ere High Resolution Graphics / Printer е) 
Utility Progra 

Executive briefing systea; a color graphics 
development for the Apple |1. Са) даага, 
Peter, sr 2:1] NowEZ2 р164-ІЛІ ee 


Software Review / Utility Program / High Reaolutto 


GRPRINT: an Apple utility programa for dot-matrix 
printers. Arnott, Douglas. art LJ 7:12 
Deck? p398-403 hee Utility Program 7 Prince 
/ High Resolution Graphics 

High-resolution sprite-orlented color graphics, 
Ciarcia, Steve, tol L3 7:8 Augi? pb?-a0 
ew Coler Graphics / Interface / Logo 

Interactive 3-D graphics for the Apple 11. 
Pickholtz, Andrew. art Ll 7:11 Nov? 

р A v vr Three-Üimensiona! Graphics / 
азса 

Problem solving with Logo: using turtle graphics 
to redraw a design, Weinreb, vittas. are 19 

7:11 жүй рі16-194 + "Turtle Grepnics / 
Logo / Probien- Solving 


HARDWARE REVIEW 
Apple 11 80-colum video boards: Five gonna 
units. Howland, Шола. hr 7:5 
p252-265 "aa Hardware Review / mus Display 
Ápplescope stores dual traces. Machicol, 
Gragery. hr 7:6 Juna? р264-372 == 
Hardware Review / Test Equipment 
Assisted instructional development system, 
Wolfe, George. hr 7:0 А82 р408-414 ors 
Hardwsrg Review / Computer Assisted Instruction 
/ Education 
Cognivos Men s valce rec e and autput 
fer the Apple Il. Murray, jam. hr 7,9 
бері? oan -238 eee Мы Review / Speech 
Recognition 
Dithertizer 11 (vídeo-digitizer tterface for the 
Apple II}. Tomas, Joe. hr 712 feb? 
19-224 «== Hardware Review / Digita) Video 
/ Interface 
John Bel} ч ещ e алғы) It мүлік 
Interface Board. Med. 
Наг82 р414-430 ewe brin: itis / 
Paralle] Input/Output / Clock 
Hora Apple BO-columm boards. William, Gregg. 
hr 2:5 Mayd2 pz0h-97; **» Hardware Rev ten 
/ Video Display 
Soundchaser Computer Music Systems. Мосе, 
Robert. nr 7:12 Dac? р260-277 =n 
Hardware Review / Music / Musical Instrummot 
Strawberry Tree's yt Thermometer Card for rhe 
le. William. hr 7:4 
-100 САҚЫ ЖАДЫ, Rev јан - 


PROGRAMMING THSTRUCTTOM 

Guided tour of Apple Pascal units and ]ihracias. 
Tonkens, Ross. art L6 7:2? РЕАЛ? р?25-/44 
ter Programming Instruction / juod 


SOFTWARE REVIEW 
Alien умен {Apple il game). Létocha, Walt, 
ac a) eal р224 ^*** Software Review / 


arcade 
дер tse” Te ji CESP), BHonar/Levitan, fr 
L3 us Jung р220-230 9%% Software Review 


ғы 

Apple Panic, | LIMIT. -F . sr 7:3 Wt? 
p65-69 Software Review / Games / Arcade 

Beer Run (Apple [I arcade game), Cittia, Arthur, 
sr 2:9 Sepdz р175-379 99% Software Ravite 
# Games / Arcade 

Comparison of five compilers foe Apple BASIC, 
fayor/Taylor. sr LI 79 0440-44 
ча ream Review / Ban Testing / 
сар 

Deadline: the Owtler dio ww ru n 

Chris. sr "12 ec piot- "— 
Software Review / Games / ^ 

Euu-Mara's Statisties 3.0,  Elltott, Brownies. 
ef 7:10 00682 рі00-404 tre Software Review 
$ Statistics 

Eaecutive briefing system: a color graphics 
developaent for the Apple i| . (Cal lamaras, 
Peter, іг Jri! Қау қазы ave 
Software Review / Liti tity 

Fi@sibility of YisiPlot apie үн Кабр | 1, 
Robert. sr 7:2 FwhB2 р32-25 *** Software 
Revise / Plotting / "rhy Program 

Graphics Magician: easy animation ы 4... Apple 
1. Collemaras, Peter. sp 7:11 Nove? 
р128-і44 өт? Software Review р Animation / 
Utility Program 

Logo far the Apple |1, tne T[-99/4À and Ша 
TRS- n Color eee Williams, Gregg. ar 
L% 7:8 Auga? р230-290 **° Sofware Review 
/ нт A Т1-99/4А 

Micro-Üec I3 10n Support Syetem/F inince (Б, 
Moskowitr, Robert. sr 7:6 JuafZ pAdB-4 
sas Software Revlew / Finances / Financia! 
Mode bing 

Ricochet. Williams, Grego, sr 7:12 Sect? 
р142-148 *** Software Review / Games / Arcana 

Super FORTH isn't, Williams, Gregg. sr 7:5 
Nayo? р/95-298 "> Software Review / ETR 
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APPLE T] (CONTINUED) 

Swa hüuck ler (Appie 11 arcade game). 
Bbangemberg, Scott: sr 7: Segü/ plb2-367 
sas Cof(iware Review / Games / Arcade 

Tanaka's lasi redoubt [Apple 11 and TRS-u0 
adventure game). Lester, Hartley. с 7:8 
Juni? pZj5-435 94% Software Review / 
strategy / Games 

two ten aids [individual Тал Plan and Тақ 
Preparer). vam, Mary da. ar 2 F 
prUA-/)7 =e Software Review / taaes / 
Federal Govarnmeni 

lero Gravity Pinball agp ie П arcade game). 
Friedman, Mark. ar 7:4 брі? р2г0-372 = 
Software Heview f Games j Arcade 


THS-80 MODEL 1 
Apple Sweel Talker / Low-cost monitor / T 
vetior graphigs. Ciercta, Steve. cal 7: 


dant? BAVA) 99% Ase BYTE / Video Displa 
/ TS-UB кесе! 1 4 d 


UTILITY PROGRAM 
CHEOIT: а graghics-characLer editor (Apple 
Pastel), Sweet, Jerry. ari th 7:5. Ма? 
р4/5-44 те» ULI ity Program / Pesca! / 
Graph ict 
Doub le-wiath Silentype graphics For your Apple. 


Putney, Chartes. сої L3 7:2 Рари р613-427 
eae High Resolution Geaphics / Printer / 
utitily Program 


pean KAHO print-conteo! program fur the Appie 
ti. Starbuck, 6111. col tl 7:3 Ваги 
0168-1720 *** utility Progres / Printer 
Executive Or bef ing іузіше: а color graphics 
develapmint far Une Apple |І Са атаға», 
Peter, sp 7:501 Nova? рі64-170 === 
Saftware Review / Utility Program 
Findiog words that sound alike: the Sounges 
algorithe, Jacobs, Jacob. co) Lk} 23 Mark? 
р472-444 ese ULility Program / BASIC 
Fieatbtitty of VistPlot (Apple 1), Ване], 
Robert, Sf 7;? Рериг plz-36 7% Software 
Review / кл f utility Program 
&EOSAT program (calculates the position of 
communications satellites). tt, Steve. 
art Li 7:1 Jand? пвій/)-4ЗУ? ere utility 
Program / Broadcasting / Data Transeission 
GRPRINT: an Apple utility program for dot-matrisa 
printera, Arnott, Douglas, art ЪЗ 7:12 
бесі? р194-403 “ee utility Petra / Printer 
і High Resolulton Graphics 
Graphics Magician; easy ani@ation far the Apple 
it. Callàmaras, Peter, sr 7:11 Шой? 
р138-144 tee Software Bevliye / Animation / 
Utility Program 
Lowercase descenders for the Epson MWI-7U {Apple 
jlJ, Piggott, Bruce. ігі 13 1:1 Mar? 
45-254 == Utility Program / Lowercase 
Wicatíon f Printer 
fhapa-üriwing program for Diablo printers lappie 
III. Brock, Thomas. col LI 7:2 Мағ 2 
pJl0-J14 ее ІЛІП Program / Printer 
APPLE III 
Apple ІШ and ісе new Profile. Moore, Rabin. hp 
І 7:9 Seph? ру?-112 "+ Hardware Review 
/ Nard Disk Drive / Genenmark Testing 
(ене áppie SOS wth your Pascal, O'Konski, 
Tim, ort 13 2:12 Deck? p4á4g-Ap2 +» 
Pascal / input/Dutput / Dacumental ion 


Action games lor іле /1С-20. 
1r 7432 Dec? 
і Games / VIC-20 

Advanced Star Raider tactics dnd sirategien. 
Harris, C. Donald, col 729 Segi? p3é3-1U6 
е [ames / Atari 

Alien typhoon (Appie 11 game). Layocha, Malt, 
sr 7:5 р224 er Software Review f 
Eases / Apple |! 

Apple Panic. williams, Gregg. sc 7:3 Herd? 
pod«69 *** Software Review / Games / Apple ІІ 

Arawred Patrol. Callamaras, Pete. sr 716 
Jua? pihz-lnàh **" Software Review / Games / 

MS н | ww 
ef Ruh (Apple 1} "wo mr ІШ, Artur. 
şr 7:9 Зер? gaj]h-37d ӘЗ? software Review 

‘ / =y d Appia JI Er; Sii 

harge! {дате contest winner #2), Ray, C 
Anthony. art Li 712 Песі? pll®-lLaj ә" 
Games / Contests J Angle 11 

Coimbess arcade (Ouch). Clark/Wiifiaes. art 
Pol? Песій р84-)) *** Gase: 

Cosmic conquest (game contes winner Pj. 
Sartori-Angus, Alan. aft L7 7:14 Decu? 
ріг4-148 жә Games j Contests / Appio il 


Kavanagh, Russel. 
p190-156 774 Software Review 


Озар Mars, Stewart, George. gre 7:4 Marik 
PM wes Software Review f Games / TRS-BO 
olor 


Galactic Chase. імісін, Stan. ar 726 dual 
pl?b-jHQ 9%: Software Review / Games / Akar | 

Gp of rat and dragon (Agple 11). Seth, 
Talbot. art L3 7:1 Move pijé.]jd soe 
Games / Apple it / Contests 

Nissile Command, Warola, Stanley. sr 771 
Marü2 $7u-74 «ee Softeare Réview / бөлек / 
Atari 

Penetrator. Мыс!ы, Shan. or 7:1? Oecd? 
0162-1584 *** ofiwarg Raview / Games / 1485-40) 


Flay pom Clert, Pase] со! 7:1 
з 3 f 4. 1 
Deciz 0 ен санат 


Ricochet. Willians, Gregg. <¢ Pit? Doc? 
9342-106 тав Software Review / Games / Арр ta 


tl 

SwarhBuck ler Мү 11 агсабе game). 
Spangenberg, bi gr ?:4 "ы a 
вет Software Йеуіғи / Games / іше If 
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ARCADE (CONTINUED) 

The Eliminator: mayne іп apace, 165-80 styla. 
Pike, Sites. sr Fib dund? gi/Q-1M tee 
Software Review / Байа» / TRS-80 Hodel 1 

Clark, Pamala. hr 7:12 
Decd2 рӯг-91 vsu pardware Каче / Vidio 
Game System / Games 


Yidensyncrasies (Atari Star Walder tactics). 
Fetgel, Curtis. col 7:3 Sepe? pXjo-340 ett 
Games / Atari! 
lero Gravity Pinball) (Appia 11 arcade gene). 
Friedman, Mark. sr 7:3 берг; pij; эт 
Software Review / Genes / Apple 1| 
ARCHAEOLOGY 
Bresking the jargan barrier: designating programs 
for humanists. Melie/Neite. art Li М? 
A р/6-104 *** Statisties / PET / Social 
ence 


Vectres Arcade буй, 


ART 
Молфйгет graph ics n" Uer. Athing/Castro-Cid. 
art i) ?;2 Fe 902-80 "4> Graphies f 
Hardware Construction / Grapnits Tablet 
Weaving simul . Heiser, Pau). ari Ll 7:9 
SepR2 р542-519 s forth Star 


BYTE 

B-bit Ча. 16-348 / Sensing potions / EPROM 
progremmr note. Сізгсіз, Steve. cot 7:6 
und? рё36-438 %%- Microprocessor / Security 

Apple Sweet Talker / Low-cost monitor / 745-80 
veclor graphics. Clarcia, Steve. col Fe} 
Чат? р405-409 з» Apple Il / (ео Display 
/ IR5-3D Mode) 1 

Battery power / PC info / Burnout f Lifelines / 
Tape cassetie / EPROM. Ciarcia, Stave. cel 
7:13 (жесі? р612-513 444 

Composite PET video / Iü-Dased voice-recogn ition 
&y$tem, Clarcia, Steve. col 7:H Aug? ра20 
see Video Display / PET / Speech Recognition 

Computer-contro]led irrigation / HSL home 
control / Current overtoads. Ciarcia, Steve. 
col 7:7 JuiB2 p420 ез” Agriculture f 
Control / THS-HD Color 

Control sources / Apple/Horth Star compiler / 
5-100 systems. Ciarcia, Steve. col 7:2 
febü? 307-1689 "= Control / Gomtler / 
$-1U) Bus 

Cows and catalogs / TV jitter bugs. / Downloading 
to CP/M / Speedomater. Crarcia, Steve. co} 
1:5 MayB2 p398-400 *** Agriculture / TRS-BY 
Lalor / CPM | 

lata in, garbage out / R8-232C-10- 1ECE- ABA 
interface. Chlarcla, Steve, col T25 
0400-44 ere Power Supply / К5-252 / ТЕСЕ-488 


м 

Misk drivet / AUM-J lowercase / VIC cassette / 
5-100 5 TRS-RU / ZXBI. Charcta, Stave. co! 
7;1G (сі? р452-456 аве Floppy Dish Orive / 
¥1C-20 / TAS-80 Modet J 

High speed printers / Level | tape format / 
Computer lab essentials. Clarcia, Steve. col 
7:1 Hard? p442-443 *== [fieinbar / TRS 
Model | / Test. Equipaent 

Letter-quality selectrics / Hank selecting amory 
/ 50 Hf power. Clarcia, Stave. col Т;10 
Octá? р452 946 Typewriter / Memory / Power 


Suppl 
Mail order / 185-60 merge / 290 «йіп / 
Cglor-menitor батыб. Clarcia, Steve. cel 
owe Bataifing / TRS-BO 


Platting with the TRS-80 / Matter of aiwirenment 
f Feasibility study. Ciarcia, Steva, col 7:3 
Hard? р445-446 *** Plotting f Operating 
Systems / Consumer Information 

Programing the 85-232 serial port / 80116 your 
gem / AFI. Clarcia, Stave. col 7:3 Marz 
рёёё- 445 9%» 85-232 / Radio-fraquancy 
Interference / Design 

Redefining Atari characters / Keyboard connection 
d Battery Apple. Clarcía, Stee. col 7:7 
TE р420-421 "*»* Atari / Keyboard / Pinar 
upp 


y 

Soroc 10-120 slava monitor / 051 shift- lock 
problem / Audiole alarms. Ciarcla, Steve. cal 
7:5 JunB2 0414.435 өте Video Display / 051 
# Kayboard 

Speach synthesizer application / Problems with 
EPROM / Modem Interface. Ciarcia, Stave. col 
]:3 MarB? р442 er" Voice Synthesis / EPROM 


/ Modem 

Stock market / üasic Questions / Portatile 
terminals / Measuring devices. Clarcia, Steve. 
col 7:9 бері? p4¥¥-500 Өз Stock Parkat / 
Tarminat / Appia || 

TRS-HO EPROMs / TI-S8C printer Interface / 
ROM-based BASIC / Power backup. Ctarcia, 
Steve, col 7:2 Feb? р166-М6 79% TRS.àD 
Model i у Printer / Calrulatge 

15-00 assembly lanquage / Apple 15-516 / 
Construction tips / Selectric.  Ciarcta, Steve. 
сой 7:2 Ғері2 359-37) =» Assembly 
Мар е / Apple [I / Printer 

T8S-BO clock / Low-cost computers. Ciart it, 
Sigve. co} 7:9 Sep? p5JUu-50] т 1755-50 
Model | / Microcomputer igm 

Tape standard / Line counts / Joystick / NFL / 

esa / —— a Сағасы, Steve, col Jhih? 

ка? p506-50] mer 


p 

Tips Go fomebrewing / GASIC +h RÛM / Line 
ditturbances / Clock, Clarcia, Steve: іні 
7:8 ішді? р418-4/0 те? Homebrew / Fuser 
2n / Clock 


TRS-80 dish egitor/assemblers, леі, Т.А... 
er 1:9 Sepe? 9537-539 ее? Software Review 
/ TRS-BO Mode] 1 / TNS-UO Mode] [1 


ASSEMBLY LANGUAGE 
THS-80 а5%аһ іу langeage / Apple tubit A 
Construction tips / Selectric. Ciarcia, Steve, 
col 7:2 Febi? p159-37| ^*^ Ash BYTE / 
Apple 11 / Printer 
ASSOC IAT L0NS 
Young Pmopie'& Loga Association. Muller, Janes. 
ы” 7:8 Ма р311-335 е Clubs / Loga 


Advanced Star Raider tactics and strategies, 
Harris, C. Oohald. col 7:9 Sep? D3H3-MPb 
ere Games / Arcade 


Atari tutorial, part 20: human engineering. 
Crawford, Chris. art 7:6 дий? p33)2-118 
eee User [aterlace 

Atari tukortal, part 6; scrolling. Crawford, 
Chris, art 7:1 dand? plb.HM o 
Programming Instruction / Graphics / BASIC 

Atari tutor 'al, part 6: Aleri BASIC. Winner, 
Lane. art {1 732 Рев? р91-11Н *** 
Programming Instruction / BASIC 

Atari tutorial, part 7: sound. Fraser, Bob. pet 
LJ 7:3 Maró? рВ0-ча *** Programming 
Instruction / BASIC / Sound Effects 

Atari tutorial, part 8; generating sound sith 
software, Fraser, Hob. art 11 7:4 АргА 
р1}4-150 *** Sound Effects / Programming 
Instruction / BASIC 

Atari tutorial, part 9: even more colors}. 
Pirtta/Minner. art 11 78 Нау82 р148-18) 
= Graphice / Programming Inatruction / 

Character editor for the Atari. Kilby, Tim. drt 
bi F:I? Beck? 162-179 ere Grapmics / 
Utility Program / Programming lastruction 

Computer animation with color registers: fast 
animattan іп BASIC (Atari) , FoafWaite. ort 
ki 110 Move? різ4-24 red Programming 
Instruction / BASIC / Animation 

Galactic Chase. Werdla, Stan. tr 7:6 dam 
р176-180 ета Softwabe Review / Arcade / Gami 

Missile Command, Wszala, Stanley. sr 7:3 
RE р70-74 *** Software Review j Genes / 

cade 

Redefining Atari characters / Kayhsard connect ion 
f Battery Appia, Ciarcia, Steve. col 7:7 
М182 p4cü-47] еее Ack BITE / Keyboard / 
Power Supply 

Videasyncrasies [Aperi Star Raider tactica). 
Feigel, Curtis, cal ):9 SapB2 386-390 өте 
Genes / Arcade 

BASIC 

Anatomy and development of à "wd og 
system. Walters, Gene, art Ll 7:5 Мау 
34-336 "б Programming Instruction / 
qum Des(gn / North Star 

Apple variable errors / Strain-Gage data 
collection. Ciércía, Stave, co) 7:4 Айг 
ріп +> Appie I1 / АД) Converter 

Atari tutorial, part 5: scrolling- Crawford, 
Chris. art 7:1 Janü? 926-4 74 
Programming Instruction / Atari / Braph{cs 

Atari tutorial, part 6: Atarl BASIC. Winner, 
Lane. art Ll 7:2 Febü? p91-l]18 +e 
Programing Instruction / Atari 

Atari tutorial, part 7: sound. Fraser, Bob. art 
1 7:3 Мағ рі0-968 + Programming 
Instruction / Sound Effects / Atari 

Atari) tutorial, part 8: generating count wiILn 
software. Froder, Sob. art 11 Pil Agr) 
р124-150 9% Atari / Sound Effects / 
Programming Instruction 

Atar! tutorial, part 9: even more colors!. 
Pitta/Winner, art Ll 7:5 Mayi? р148- 160 
eee Atari / Color Graphics / Programming 
Instruction 

BASIC and Pasca) benciwmard, elegance, apologies 
and FORTH, Pournelle, Jerry, col 11 7:10 
GctSe 6254-2588  "** Benchmark Testing / 
Languages / FORTH 


BASIC formatted printing (TI BASIC).  Subbatah, 
Malladi. col LJ 7:3 Marl? р1в2-164 ті 
Utility Progr am 


BASIC plotting subroutine: sophisticated plott leg 
with your ME-BO. Bregoli, Lawrence. art Li 
7:3 Marü2 pl4?.155 = Plotting / Uti ity 
Program / Printer 

Computer animation with color registers: fast 
animation in BASIC {Atari}. Fox/Watte, ari 
Lì 7:1] No«H? pl54.2)]4 98% Programming 
Instruction / Animation / Жегі 

Finding wards that sound allie: thé Soundex 
algorithm. Jacobs, Jacob. co} 11 7:3 Mer? 
p4731474 evre Utility Program / Apple [1] 

Microsoft's BASIC compiler far the ТИ5-80. 

Kelly, Mahlon. sr Ll] 713 maraz р358-370 
eee Software Review / Compiler / THS-HO Mode} 

Оп the way tp ttandard BASIC. Kurtz, Thomas. 
art 7:6 Junf2? р1Н2-2}8 *** Standards 

Radio Shark Compiler BASIC, Archer, Rowland. or 

М 7:10. OctB? р224-250 +t» Software 
Review / Compiler / TRS-80 Mode! | 

Skip sequential: à new file structure for 
microcomputers. Pyrdum, Jack. art (11 7:3 
Mart? p4b6-472 еее Data Structures 7 
Programming instruction / Norta Star 

Structured progamming in WASIC. Sotell, mark. 
art bl 7:1 da р410-418 94% Stroctyred 
Programming / Programeing Instruction / 
Cromenc û 


Structured strings fa BASIC, Stockhurger, David. 
col tl 7:5 Маун? p3OM.jJió ama 
regressing Instruction / ?aly-UH / Structured 

га ілу 

TRS. BASIC program hang-ups: the reasons and 
some solutions. TVesler, Glenn, art L3 7:5 
Мау82 р118-330 *** Programming [astruction / 
TRS-BO Model 1 / TRS~00 Motel ТИ 


BASIC (CONTINUED) 

Teat-nandiing routines if aztended HASIL. 
áreenhalgh, Hager. сөй іш: Pn We 
р480-487 *** utitity Frogran 

BMC. {FBOO 

BMC 1f800, Mücmer/Keitn, or 7:4 муве ра?-оь 

өте Hardware Review / Microcomputer System 
BYTE CORRECT IONS 

Computing hë атол / A Cloter look at the (84 
Persona! Computer, col af 7:3 Mary? 
pisi, dA, see 

Life after death f GUUS mech ine-cooe 
disastaembler, ері 7:iU Wta? рзи "ңе 


Mystery cot! tures up in Cireyit Ce lar, eol 
115 Nayi? pA 77% 
POQ; а data manager Тағ bagianers, tal tl fia 


Feuht pith = 
Switched asignments ("sUu0-Sased Rewpte appliance 
Controter^j. col FHF Мі ple ттт 


Tree searching yields bugs, Steiner, Micmaet. 
col fia рф ose 
BAUDOT CODE 


laput/oulput primer, part 5: charackar codes, 
етот, Steve, art Fig Алы? pécd2-2504 vee 
Input/Output / АШ) 

BENCHMARK TESTING 

Apple 11] and its пен Profile. Moore, Robin. Ағ 
41 7:19. Берг ру?-1М тет Hardware Bae ten 
/ Apple ІІІ / Hard Dish Orive 

BASIC and Pasco? benchmark, elegance, apologies 
and FORTH. Pournelle, Jerry. col ы 7:19 
Getz gi54-2üd ттт Languages / FORTH / BASIL 

Compartson Of Five compilers for Apple BASIC, 
Taylor/Taytor. se Li 7:9 Sepä? рй480-4%4 
ste Software Review / Appie It / Congilar 

Four implesehtalions of Pascal. wWoteki/Sand. sr 
L6 7:1 Mariz 93115-J90 *"* Software Review 
J Pascal / СРАМ 

бін persona) computers from dapat,  Kocher/Keith. 
art ?:5 Жауы p6l-102 тет Hardware Ree tew 
/ Microcomputer Systes 

Vpward migration, part 2: а cómpirison of CF/M-Ab 
and 45-005. Taylor/Lempons, art 7:7 40182 

vee [P/M-Bb / Operating System / 


Baste conmvartion on the TRS-dU Pocket Computer. 
Dotan, David. ço) if 7:4 іреі2 p435-43A 
ete Conversions / 785-800 Packet Computer / 
Нехабес ima | 

BINARY COOEO DECIMAL 

Input/Output pr yer, part 4: the BCD and ser (al 
interfaces, ісіззеп, Steve, art 7:5 Wara? 

вә“ Serial input /Outpul / interface 


BIWAAY-CODED TEXT 
Stnary-coded tert: à tekt compression method, 
Tropper, Richard. ігі 7:4 Арга? p398-413 
wee  in'orsation Storege 
BOOK REVIEW 
Semidist, Saftmare Tools, the Е005 blues, Power, 
and 1157, @ournetie, Jerry. col 7:8 Augi? 
р342-56) «ея CPIM / LIS? / utility Program 
Terminals, ceyboards, snd...süf teare piracy. 
Fournel ie, Jerry, col 7:41 Mork? р3%4-418 
та: Jerwinal / Keyboard / Software Piracy 
BROADCAST IAG 
GEOSAT progra» (calculates tne position of 
Communications tatel@itens, Emmett, Steve, 
art Li Prt Jere рёйй-@314 езе уруну 
Program / Data Transmission / Apple |1 
Вуга. E Y ! 
Bubcamdd, dccher/cettn, ^r 7:5 Waya? ру2-100 
sse Hardware Review / Mttratompuler System / 


Bupe ваё 

CONSO 

BubcosBÜ. Kocher/Keith. hr F5 May82 руг- 100 
ere Hardware Review / Microcomputer System / 
імшіт Memory 

BUSINESS 

Adapting aicrocomputers tj Wall Street. Franz, 

Robert. art Ғ.10 Qetë: рбб- уа *** Stock 


Market / Management / [nventment 

Beyond the родих of Visicalc (Desktop Plan ji 
Nicrofinesse, Plandu). Bishop, Jack. 57 ін 
(+82 29-19 *** Software Дач 7 
Financial Modeling / Planning 

(ошмге 4032 Gubiness іҙілее.  Dicsérmdn, 
наған. hr ҚВ Augs? p3bo.A7p eee 
un Review / Miíceocomputar Syetes / СВИ 


Custom and standardize Fores For the 


BICFOCOMDUtSF иет. Lemans, МІ», ark 7:3 
Mac? ploa-206 %"” Forms 
Designing the Star ater nterface. Suthi/et al. 


art 7:4 Apri! р244-287 
User Interbece 

ЕЗІ form, system: CP/M program to cut down on 
Paperwork. Moth, Sili. art Lf /:3 Мағ? 
peld-238 +». туй, Program f Printer f СР/М 

Osborne 1. DANKE, Marc. Ar 7:6 ee 
р348-Ю92 ""* Hardware deviens f Osborne і / 
Abcrocosputer Systes 

Programming FERT іп HAS{C. Ў wexgrean/Conred, 
art {1 7:5 Mayd? páàa-478 -*** Planning / 
Management / TRS-80 Model [ 

Programming zeitical-pal» eatnod tn dASIC, 
Ziemerman/Zonrad. ert Li fr? Jud 
374-390  *** Management / Ub-8) Model | 

Ta» tips for computer owners, Feutrsan/Moller. 
art 7:3 fedde р/12-244 74 Tauet / Federal 
Government 

what makes OQuslaess progrémming һрагд?. koodesrd, 
dames. art 7:10 (18: 005-79 69 
Prouramm ina Des lan 


Фе Aeron Star р 


С PROGRAMMING LANGLIAGE 
Slee of laóguagas, a stap йі documentation, and a 
Curse 4t eeytoards. Fournelle, Jerey, col 
БІ: Deca? 2092-45 *** Languages / Pascal 
е Keypoarg 
under ine filter for patria printers, end, 
Adam, col iH 7:3 ғы p3Xig.i06 “ее 
я Printer f Utility Русота 


Loerugore 4022 printer.  Wolags, Joseph. пр 7:3 
hr Jfb-io 29 Hardware Review / Printer 
Controlling neat surges è 8916-20 video display f 
Sweet Talker interface, Clarcia, Steve, col 
7:4 Apedd раУ-411 9%: TRS.80 Model | 7 
¥it-c) / Voice Synthesis 
CaM 8027 


Lormodorg dU3E business system, Dickerman, 


Harold, Ar Гн мес 0366-176 ewe 
tüYdwane пет геа 7 Hujtngss / Microcomputer 
Sys Lom 

СОВ, 


COBOL For tne ТА5-40 Models | ana iji. Archer, 
Rowland. sr 18 Pr} Moré рМ4-4ір таа 
n Revigy ) TRS- Mone] | / TRS- Hogg) 


COSHAC 
COSMAC EPROM programmtr, Бшш}, Gan, art 13 
Til danl 9344-364 49% EPADM / Wardware 
Construction 
CP/M 
Ada, MINCE, CP/M «ІШЕ», everpeiced 
documentation and Analiza 11, Pournelie, 
Jerry. col 7:7 wig p290-310 вте aga / 
Word Processing / Documentation 
Autocantral's АС-В5: g CP/M system on one board. 
Benedict, JoAnne. Mr 7:12 есй! p250-256 
ан Review / Microcomputer System ў 
CP/M, your time has солт [real-time clock). 
Calaway/Hill, art LJ 7:5 Maya? p479-49) 
ese Cioch / Mardware Construction 
Condor Series 20/rOGHS. Abbott, Jack. sr 7:42 
Песӛ2 рА04-410 "ea Saftware Review / Data 
Base Mehagemant 
Com and catalogs f TF Jitter bugs / Oowilosding 
to CP/M / Speedometer. Ciarcia, Steve. col 
7:5 NWaya2 р198-400 «4» Ask BYTE / 
Agriculture / ТЕ5-80 Calor 
Üatabaca management with Astiton-Tate's disse li. 
Abbott, «ісі. іг 7:7 МА? p4iz-4i5 se 
Softeare Пау іе / Data Base Hanggement 
ҒӘН forms system: CP/M 27097465 to Cut gown on 
pagerwork, Rech, Bill, art 1) 7:3 MarGe 
р218-24 теч іі јс Program / Business / 
Printer 
Four implementations of Pascal. Watehi/Sand., Sr 
аё 7:3). Mar? рПо-Н6 тб" Software Hav (ew 
/ Pancal / Bancheark Feat ing 
Listing the disk directory in CP/M-based Расеі. 
Munt, Dante), cel if 7:6 ді? péy7-50) 
wwe Pascal / Utility Program 
Atcroshell and Unica: Unix-style enhancements Tor 
ae Kern, Christopher, ar 7:12 Deed? 
g205~-220 ®® Software Review / Utlltty 
i / UNIX 
FL/1 for microcomputers M. Lehsan, John. 
ar 19 7:5 Wayi? р245- әт» Software 


за, Hel. sr 7:9 Sepa? р51-59 4% 
Software Review / TRS-80 Model 11 / Operating 
Sy ісе 

Program generators (The Last One end 
Quic-h-tasí]. Stewart, George, ar il 7:6 
да? p38-S6 *"* Software Review / Program 
Generator / TAS-40 Model [II j 

Selector ]V by Micrp-Ap; an 
fhformaliün-management program. Abbots, Ішін. 
5r il 7:4 Apr? p371-3/6 "ее Software 
Review / Data Base Management 

Semidise, Software Tools, the BDOS tines, Power, 
and 11505. Pourtelie, Jerry. col 7:8 Мон? 
0802-3831 fF LISP / Book Review / Йу 


Program 

Systers Plus: FMS-BO, Abbott, Jack. se 7:10 
(182 р447-450 етт Software Seview / Data 
Base Management 

Test editing with Compuvimue's. VEDIT. 
AB, sr 7:3 Meri? рр? ЗИ +" 
Review / Text Editar 

Upward aigration, part 1: transiators (CP/M-Hb 
transtators). Vaylor/Lewmons. art LJ Jọ 
фт? р321-344 ** Translators / СР/М-8Ь / 


EP /H-86 
MS-DOS and CP/A-H6 оп the ТІМ Personel мен 
hot ау ür&im.... Tintdate, Міні, col 7:7 
Ju182 0264-3545 тее Прасаї оу Systems / [ВМ 
Persona! Computer / №5 005 

М5-005 amd CP/M-B6; а һут manufecturar's vipa, 
Lomas, Rocmarg. col 7:7 шіге pis? == 
Operating Systems / 45-005 

Strengths and бірі іл M$-DOS and CP/M-uh, 
Fnue£sDA/Lock. col 2:2 мш? 9342-144 rer 
Operating Systems / MX-DOS 

Syatems intagrator'à view of M3-DOS and CP/W-H6. 
Hauston, Jerry. cot 7:7 Jl p)Ji-)Jg =" 
Operating Systems / М5-005 

Upward aigration, Dark 1: Lraoslators (CP/7M-8b 
transialors|. JTaylor/Lemmons. art L3 7:6 
Jung? 5321-М4 er Transiators / M-a6 / 80565 

upward @igratian, part 4: 4 compar (san of CP/M-B6 
an 45-D0§. Taylor/Lesmons. art 7:7 Jia 
ріЮ-3% ее” Operating Systems / Benchmark 
Testing / 85-005 


Thompson, 
Software 


©РЛЇ-Дё (CONTINUED) 
uc ra бейіт, iD жын 182 
grat Lens - 
CALCULA TOR шіні 
Оған poker for the TI-59. Boyle, tee. col 14 
7:7 Juiz p43A-A4Q ғ“ Dang: 


Getting the mosL from your ТІ programmer. 
Patton, Hobart. co! (9 7:9 Sepi2 р540-54] 
eee Conversions / (есіп! / Nenadec imal 

Hewlett-Packard interface loop = HPIL: unique 
lwü-wire system. s+. Katz, Robert. ar 7:4 
Apro? p?6-93 =ят Mardware Aevlaw / interface 

TRS-80 EPROMa / Т1-58С printer interface / 
ROM-based BASIC / Power backup, Llarcia, 
Steve. col 7:2 Febs2 р1б5-166 °°" Ast 
BYTE / TRS-BU Model I / Printer 


CANON CK-1 
Canga CK-1, Kocher/Maith. Ar 7:5 May 
р66-59 %"” Mardwir& Review / Microcompoler 
System 
CAREER OPPORTUNITIES 
Career opportunities 14 computing, Johnstons, 
Jacqueline. art 7:4 Appa? 9839-446 *** 
dob Opportunities / Information Sources 
CHARACTER GENERATOR 
Japanese character sets. col 7:5 Maps? 963 
eee Foreign Language 
CHILDREN 
Group af the turtle {groua theory in Lugo). 
Шагол, Uri. art 7:8 Aug32 pià30.-i]] =з 
Logo / Mathematics / Retearch 
Introducing Loge іс cnitdren. Soloman, Cynthia. 
art L9 7:8 Augie р196- 200 9%” Programming 
[Instruction ў Logo 
Logo research at Bank Street College. 
Jjewi&on/Pmga, art 2:0 Auga? р232-313 ет” 
Logo / Research / Problem-Solving 
Logo: an approach to educating disabled children. 
Wair/eL al. art 7:9 Sep pi42-350 «er 
„же / Handicapped / 5рёс(81 Education 
Build a helf-year clock for the Color Computer: 
fourth іп а series. arden, William art 13 
3 Маг@2 plUO-)22 © Hardware 
Construction / 15-80 Color / Wire Wrap 
CP/M, your time has come (real-time clock). 
Calaway/Hill. art L3 7:5 Mayd2 9479-493 
тет CP/M / Hardware Construction 
Clotied interrupts for the COSMAC ET. Price, 
бағу, art L3. 7:] JanB? рї04-122 “ee аә 
/ EIE f Mult t-cask ing 
Everyone сап know the raal time (real-time 
tipcks), Ciarcia, Steve. Cn) LL 718 Мауй? 
pi4-5H 8%: Hardware Conptruction / iH 
Jahn Bei] Engineering's Apple |1 Paralle! 
Interface Üoard, Anodes, Med. hr L3 72 
Marg? pàál]4-4)) * Hardware Review / 
Parallel] Input/Output / Apple 11 
SOFTIM: a software timer. Terpstra, Dan. col 
L3 7:1 Janb? p4ló-439 »*** 1.80 / 
Programming instruction 
Tips on howebrewing / BASIC in КОМ / Line 
disturbances / Clock. Ciarcia, Steve. co! 
ТВ Avg? р418-420 %%% іс” AYTE / Homebrew 
f Power Supply 


Young People's Logs Association. Muller, domes. 
n p АЁ? pIi 194 wx Assoc доп ё 


Lage 
COLOR DISPLAY 
How 10 use cator displays effect ivety. 
furrelt/Trazona. art 7:4 Apr! p5g-5) are 
Color Graphics / Y1gea Display / User Interface 
COLOR GRAPHICS 
Atari tutorial, part 9: even «оге colors!. 
Pitta/Winner. art 11 7:5 Маун? pi4B-)b0 
eee Atari / Programming Instruction / BASIC 
Migh-resa lution sprite-orienied color graphics. 
Сізге із, Steve. col LJ 7:8 Auga? p57-u0 
wee Interface / te 11 / Lego 
How LO use cotor displays effective ly. 
Durrett /Trezona. art 7:4 Әрей2 р50-51 == 
Calor Display / Video Otaplay / User Interfoue 
Scion Color System, бай, Hark. hr 7:7 
А182 р24-59 “44 Hardware Review / 5-100 Bus 
7 HIgh Resolution Graphics 
COLOR PRINTER 
Integra! баса Systema Prisa Printer, 
he 7:) НағА? 
Py inter 
COMP ILEA 
Comparison of Five Неге for ^ ж BASIC. 
Taytor/Taylor. sr 7:4 араг р440-4б4 
wer Software Review / Gmgnchaerk Tasting / 


Apple 11 

Control sources / Anpple/Morth Star compiter / 
85-100 systems. Ciarcta, Steve. cat 7:4 
Feraz 5387-159 4%” Ash BYTE / Control / 
5-100 Hug 

Letters, Fascal, СЕЛ), amd Cardftip. Fournel іш, 
Jerry. col 719 Sepa? p3lé-34l => Pascal 
/ Word Processing 

Microsoft's BASIC compiler for the TRS-&. 

Kelly, Манап. se 11 7:3 Marg? р258-370 
eee Software Review / BASIC / TAS-50 Model | 
Radio Shack Compiler BASIC, Archer, Rowland. sr 
LI 7:10 маг р224-250 з= Software 

Réview / BASIC / TRS-UQ Model 1 

Supercalc, spelling programs, BASIC compilers, 
and home-groen accounting . Pouragite, Jarry. 
col 7:5 Maye р225-241 *** Spelling / 
add. A 

COMPUTER ASSISTED INSTRUCTION 

Assisted instructtiona? development system, 
Wolfe, George. hr 7:8 Авг pdul-djd ose 
Hardware Review / Appie 11 / Education 


Lalor, fd. 
р44-49 «еа Hardware Review / 


December 1982 © BYTE Publications Ine 521 


COMPUTER ASSISTED INSTRUCTION (CONTINUED) 

Thirty more dayk to faster input.  Rügnerts, 
Edward, cal 1 Jam? руй *'* 
Keyboard / TRE-BY Modo! | / Education 

Videodiscs іп educatign: Inlegrating Che Computer 
amd.... беіәг, Iseat, ari L5 РЬ Junie 
pid-108 *** Wwideog)sc / Education 

COMPUTER INSTRUCT ION 

Input/Qutput primer, part іс what ts 1/0}. 

Leihbuon, Steve, art 7:4 Fenbe pIf?-(4h 
Input/Output / Definitions 

Input/Output primer, fart Èr interrupls and 
direct memory access, Letoson, Steve. ort 
411 Weed? рі20-140 е fagut/Outeut 

Input /Qutpuk primer, park d; the parallel and 
НРІЗ (TEEE-488 interfaces} . LeiGson, Steve, 
ort Prd Aprite pidb-c0d %%6 Pargitel 
Input/Output / TEER-408 Gus / intertace 

Microcomputer graphics primer, Williams, Gragg. 
ari 7:1 Mew? рбй5-А7) sre Grapmics / 
Video Display / Vendor Guide 

CONFERENCE 
Third HCGÀ and the future ӨР computer graphitt, 
Pournelle, Alexander, act 7:11 Мона p30-44 
sae Graphics / Future 
CONSUMER ELECTRONICS 
Machines behind the machines (Japanese 


oer 


Menufacturecs}. Lemmons, Phil, apt ла 
Мау82 pliS-13e “ее Manufacturing / Furelgn 
Compet | tion 


CONSUMER INFORMATION 

элт а text editor? The user comes First. 
dong. Steven, ort 7:4 Aprá? рга4-300 ose 
Text Editar / Programelmg Design / Word 
Processing 

Maintenance alternatives for peraonal computers, 
ehitaker, Lewis. art 7:6 JunB2 p452-469 
ee Maintenance 

Plotting with tha TRS-MO / Matter pF anvircoment 
f Feasibility study, Ciarcia, Steve. col 7:3 
Mart? р445-448 *== Ase BYTE / Platting / 
Operating System 

бота answers to frequently asked ии, 
Morgan, Chris. col 7:10 (КҮШ? ph-14 
V ideates 

CONTESTS. 

And tha winners are... (сала contest). 7:8 
Aogde pHá-55 49“ (бл 

BYTE game contest #2. col 7:8 Ғы? рб! 
яғ % 

Charge! (game contest winner 42). Вау, C. 
Anthony, art 1] 7:12 Deed? pliz-126 ++» 
Gams / Arcade / Apple [1 

Cosmic conquest [game contest winner 411. 
Sartori-Angus, Alan. srt L? 7:12 Oecd 
p124-138 *** Games / Apple [| / Arcade 

Gane of ral and dragon (Apple (1j. Smith, 
Talbot. art 11 7:11 Mov82 0126-34 ete 
Dames / Arcade / Apple 1! 

Ringquest (Apple II adventure game}. Mille, 
Gordon, art ul Frid Geted 0176-0065 “ee 

M f Strategy / Apple |1 


cal 


8051 ппе-сһір microcomputer: a most powerful 
a@icrocontrolier. doyet/Katr. art 71? 
88-311 994 Hicroprocessor / BUS) 
-based remote appliance controtlar. 

Staehlim, David. art 13 711 Jang pP349-292 
wee Home / 4080 / Heath HH 

AC mater сөптері: simple algorithm, and hardware. 
Mybarg, Jesiein. col 7:1 Jang 9118-121 
"ав Interface / Hardware Construct an 

Bulld ал interact bwe-videodisc canteal lar 
(Pioneer ҮР. HN), Ciarciau, Steve. col 15) 
JunB2 gbU-7à *** wyidandise у interface / 
Hardware Conatruc tion 

Computer-cnnkraTied irrigation / 2281 howe 
conteo} 7 Current oyerioads, Ctarcla, Steve, 
сой 7:7 Мі рім 9” мі BYTE / 
Agriculture / TRS- Color 

Control sources / Áppis/Borth Star compiler / 


DecBê 


$-1QU systems. Ciarcia, Steve, col 7:2 
febd? pij57-Jt9) **5 Ақ BYTE / Compiler у 
5-100 But 


Pulling real-world interféces ір work, part i 
1ТАҘ-80 eanitaring), Barden, William. art 
Ға Оста? p96-123 *™ Hardware 
Construction / ТАК маса i / Interface 

Use infrared communication for remote control, 
Стаса, Seve, col 7:4 Aprüz pin-49 see 
Marduare Constructian / Home 

Versatile iou-rotgi microproceiter rantesiler 
soduia. Craig. David, arr Fil? Decd? 
péBo-494 *^* Hardware Construction / Dd? 

CONVERSTONS 

Adapting “Harvesting the Sun's Ener for the 
Commodore СЕТ, Berry, terry. Сй] tl 7:0 
dand? р404-409 r» Salar Energy / PET / Home 

баз» Conversion ол the TR&-BU Pocket Computer. 
Dolan, David. cof {1 7:6 ApeH? ряію-43Н 
*** Binary d ГКУ) Pocket Computer у 
теладес yma | 

Convecting Apple DOS and Pascal teat Files. 
Matthews, Јоле. act be 7:44 Арт pads. ahd 
*** Apple [| / Apple 005 7 Pascal 

Getting the mosL (rom your TÎ programer. 
fatlón, Robert. cul ін 7-4 боры? роф)-зй) 
кіз fajrulakyr / Decimal f Несайес ладі 

COPYRIGHT 

Casa of the purigineg оо уш code: com іё of 
solved (parili?, ‘Stern, Ricnard, ort 7:4 
Sepüs ралыім = Law / Saltware Publ inning 
f Patent 

Case of the gurfotned ob sect Code; can it De 
talved?, park ? (protection). Stern, Alphard, 
ігі 7:10. Фон? раШ-Ұ)2 "ta Law / Software 
Pupitsn ing: 


$22 December 1982 & BYTE Publications Inc 


COPYRIGHT (CONTIMUED) 
Copyrights, Computer: ond the Heteman case, 
Klasson, Halter, ort 735 pzt-39 
Law / Software Publishing / Saftwarge Piracy 
CORPORATE INFORMATION 
Microcomputer profits. ізім, Sol, egl 7:5 
Mayi? pi fee 
CROMEMCO 
Structured progammtr in &ASIC. Sibel, Mark. 
art il 2:1 dand? ра10-419 **^ Structured 
Programming / BASIC / Programming instruction 
Word-counting utiltly far writers, — Rooerts, 
Sleven. cot ^ 7:6 «ите p#if~24 өтт 
itin) / utitity Program 
CRYPTOLOGY 
BASIC program for home cryptography, Aaterts, 
Ralph. cod L} 7:5 Aprii рар-4з eee 
токе Signal droadcast ing 
MANAGEMENT 


DATA GASE 

Condor Series 2Ü/rDEMS. шой, Jack, sr 7:12 
ІМс02 п6М-410 *"* Software Review / CP/M 

Datatase eanhagamant with Ashton-Tate's diase 11. 
Abbott, Jack, se 7:7 ШІН? piI2-4]G = 
Software Review / CP/M 

Selector [V by Micro-Ap: an 
informat ton-management program, Abbott, Jack. 


st ай 7:4 Apr? p371-1 teo Software 
Rav uw / CP/M 
System: Plus: ҒМ5-80. Ара, Jack. se 7:10 
Oct? p447-490 °° Software Review f CP/H 
DATA STRUCTURES 
Effective tent-compression algorithm. Cortesi, 
Gavia. art LY 7:1 Janüz р397-403 з= 


Programing Design / Mord Processing / 
Information Storage 

Skip sequential: e new file structure For 
microcomputers, Purdum, /МА. art 7:3 
MarB2 pABB-A?Q ?*** Programming Instruction / 
BASIC / Worth Star 

DATA TRANSMISSION 

GEOSAT program (calculates the positian of 
communications 581155). Eamate, Steve. 
ort Li 71 Jani? páz0-437 "” ШІН 
Program / Broadcasting / Apple I} 

TAFT: terminal Apple with file transfer. 
Gabriele, Tom. art |] 7:5 Аты? 0510-41? 
wee Termina! / Apple f] 7 Telecansunicet tons 

DECIMAL 

Getting the mast fron your TI programmer, 

Paton, Robart. col LJ 7:5 Берда 9540-541 
ser Calculator / Conversions / Menadec ima) 
DECISION MAKING 

Canditionals 1f LISP (deciaton-making function). 
Howard, M.S. col L9 7:6 dunê 9493-096 
see LISP / Programming Instruction 

DEFINITIONS 

Input/Qutput priear, part l; what $5 1/0}, 

Leibson, Steve, art 7:2 FebH2 р122.149 +» 
Input/Output / Computer lastructian 

Logo - a cultural glossary, Goldenberg, E. Paul, 

ark 718 Aug82 p210-228 *"* | 

Videodise interfacing primer. Daynes, Rod. art 
7:5 Jund? 048-559 © Videodisc / Interface 

DESIGN 

Beard to death. Swanson, Jom, art 7:42 Gech2 
p94-95 "=s Puzyies 

êrlef introduction to electronic esit 
synthesizers, Мон), Rovect, arb 7:17 Oech? 
рЕТЕ-2БЕ ев Music / Musical Instrument 

Chuck Peddie: an interview with tne chief 
designer gf the Victor ЖАО, Lemmons, Phil. 
art 7:11 ОУБ p?5ó-27] "*** Interview у 
People / victor 

FDA regulation of computerized wadical devices, 
Jorgens/et 41. art 7:9 Sepp? р204-214 = 
Medicine / dandicapped / Government Regulation 

à ur Performance. Yalirakts, N.. со) 

7:1] JuanB2 pll4-116 10a Floppy Dish Drive / 
Test 

Alerarchica) ч Faster, Caxton. cal 
7:3 Haydê p457-4 вет MAicroprotessopr 

inb^oduction te khe human applications standard 
computer interface, pt i. Rutkowski, Chris. 
are #510 Ж? p291-340 **® User Interface 
і Standards 

Practices бупатіс-тітағұ system design, Balics. 
Rob. art 7:32 бес 0172-3085 976 Memory / 
interface 

"—" the R5-232 serial port / Bulla your 
om / ЕРІ. Clarcia, Steve. col 7:3 Mar? 
р444-445 “aa Мұ BYTE / Қ5-222 f 
Wadtü-(reguency Interference 

DIGITAL AUDIO 

Analysis bugio Ву visualiettq. 
col o£) 7:1 dam алюе2і4 
5упіњарів / 

DIGITAL ¥IDEO 

Build 4 video digitizer qum protests Ing) x 
&eryan, Michael, ort 7:1]. Nov82 р174-19? 
"** Hardware Construction / image Processing 

Dithertizec I| ivideo-digitizar interface fer the 


Phil gs, Thomas. 
mn (боса 


Apote 11). Tomas, Joe. nr 7: 
Н.19-2А4 өза Hardnsre Review / interface f 
Apple li 


DIGI TAL ANAL DB CIRCUIT 


Analog interfacioy in the egal morld. Ciarcia, 
Steve. col 7.1 jans? p!/l-9ü *"* Marüwarr 
болип / Analog/Digital Circuit ў 
lateri ace 

DIRECTORIES 

BYTE printer directory. Felgel, Curtis, art 

7:4 Marly piis-? see Printer 
UISASSEMAL ER 

6005 machine-cade difeisemlar, Duber, Joseph. 

art LJ 7а бераг рз40- 364 ros БЕ 


DSEETTES 
144 thal dish tetortng 0066). Bruninga, B.E. 
col 7:6 juaM pes? ee 


DOCUMENTAT 108 

Ada, MINCE, CP/M utilities, overpriced 
documentation and Analiza Jl. Pournelle, 
decry, col 7:7 duld? pey0-310 44 Ada / 
Word Processing / СР/М 

[К54070 series Instruction get summary. ici 
dames. col 737 „182 р406-407 *** jNSau7D 

Little Apple 505 with pour Pascal. O'KONEK 1; 
Tim art L3 7:12 Deca? péép-daz "з= 
Apple ІІІ / Pascal / Ingyt/ Output 


Build an EPROM emulator. Rehme, Eric. are Fre 
бері? р194-2041 ғ”? Mardware Construction f 
Emulator / 6502 

COSMAC EPROM programmer. Rubis, Dan, art ij 
БІ JanB2 p344-364 "тэ  DOSMAC / Hardware 


Construct jon 
Let the MC6B701 program itself, Morates/Runberg. 
col із 7:8 А piH)-394 9*9 Hardwire 


Construction / | / EPROM Programmer 
Speech synthesizer application / Problems with 
EPROM / Modem interface, Ciarcia, Steve. col 
713 MarB2 р44: tar Ash BYTE / Ұсісе 
Synthesis / Modem 
EPROM PROGRAMMER 
Let the ИСБАМ№І program itself, Morales /Ruhberg. 
col 13 7:3 Augd2 р180-194 ter pgtruction 
e / EPROM Programmer 
TION 


Assisted instructions) development systems. 

Wolfe, George. hr 7:8 Augie 16 496 
Marcware Review / Computer Assisted inziruction 
/ Apple 11 

Designing computer-tased mirroworids (Logo! : 
Lawler, R.M. — art 19 7:8 Aug? р138-160 
ж 1999 / Programming Design 

Leading fish ta water: early observations ga tne 
use OF Logo. Higginson, William. art FE 
Aug? pivd-129 *** (соз / Apple 1) 

Thirty mire days 50 faster input. Roberts, 
Edward. col L} 7:1 Jan@Z ріш Те» 
Keyboard 7 Computer Assisted instruction / 
TRS-80 Model I 

Videagi&cs 1n SüucatsOn: IATegratynag the CONDULEC 
aid... Béjar, [xaac, art 16 7:6 Juni? 
р?8-104 *** Videodiac / Computer Asstated 
Instruction 

Wy Logo? (problem-solving +01115). Нағуйу, 
Brian. art {9 7:8 іше? р153-191 eee 
Logo / Problem-5oly tag 

ELEMENTARY EDUCATION 

Lamplighter project (Logo). Garman, Henry. 
7:8 Aug? р331-332 eee | 

Logo іп the schools, Watt, Danjal. art 7:4 
TE pli6-134 *** Logo / Research / 
Information Sources 

Logo update. Lemmons, Phil. art 7:6 іше? 
0334-40 *** Lago / басалбагу Education / 
Higher Education 


art 


ELF 
Clocked interrupts fer Іле COSMAC Elf. Price 
Gary. art 7:1 JenBZ p304-322 eee 1803 
Ali f Wlti-tazking 
Guild an EPROM émulator. Behnke, Егіс. art FE 


Feba? pi94-203 *"* Hardware Construction / 
EPROM / SS% 
PSOR НХ-20 
Épsan WX-20: the first SYTE-sized computer, 
Williams, Gregg. art 7:4 Apri? ріМ-106 
өзе Microcomputer System 
EPSON QX-10 
Epson 04-10 Valdocs System. Mt) lems, Gregg 
rae” Sapa? р54-57 *** Mierocomputer 
in Р, 1 J | 
and Pascal benchmark, elegance, ogin 
and FORTH. Fournelle, Jerry, cal "d 7:10 
0с192 p254-288 ^*** Benchmark Testing / 
Languages / SASIC 
Computer toolbda (microcomputer as a lab 


Е 


assistant). Bernstein, Mark, art 7:3 Hariz 
rem eet Higher Education / Research / 
ете 


Disk operating system for FORTH: an in-depth look 
ie a nml Peter. Ж. y 
b rB2 р322- rati LERS 
Programming Design / Т85-80 Model rig 
Super FORTH isn't. WIlliams, en sr 7:5 
eee Software iew / Apple 1] 


Hayz р79%-298 
FEDERAL GOVERNMENT 

FIT = a federal income tax program in 050 
Pascal, Reyman, Edward. art Le 7:2 Feta? 
р148-19)» Фет Taxes / Pascal 

Keeping ovr technologica!) edge, organ, Che ls, 
co] 7:8 Аб p6-38 "=ч Research / Foreign 
Compe (17 jon 

fax tips for computer omers. FevermansMoller. 
arl 7:2 FehH2 p2l?-2id 8 Tangs ? 
Bus iness 

Two lar aids {individual Tan Plan and Таз 
Preparer), vam, Mary Jo. sr 7:2 Fendi 
р205-212 arn Software Review / Taies / Apple 
11 


FICTION 
Computers, fiction and poetry | stories and poems 
Written by cómpulert). MERGAN, Kevin, art 
7 МБ? psQ-53 ere Poetry / Writing 
FINANCES 
Micro-Decisson Support Systen/Finance 4055/7). 
4kOwitr, Robert. ar 7:0 002 pAdd-492 
тә” Software Review / Financial Modeling / 


Angle T! 

Pascal] NOW: tet Разса) balance your NOM sccount. 
Doyte, Thomas. art 16 7:2 Рава р29)-3272 
өзе Раса] / Maney 


FINANCIAL MODEL іне 
Beyond the peaks af Visicalc (Desktop Plan 11, 
Micrafinesse, Planit), dishap, Jack. se 71 dU 
ІСІҢ: р/9-39 e Saftearg Review / Ptannimg 
/ Guiness 
Miceo-Decision Support System/Finsnce (USS/Fy. 
Макат 2, Rüberk, ар 7:h „ыя? pokia? 
soe Software Жеміс» / Fioances 7 apple |] 
FLOPPY DISK ORIVE 
Dish drives / ADA-3 lowercase / WIC Cassette у 
2-100 b Т8%-40 / IXBl. Сізесіз, Steve. 601 
710 Осе р42-44 %”% Аза BYTE / ICAU | 
. THS-80 Mode! 1 
Біорру-4 іші performance. Yalirekis, M. col 
? | Jange plld-116 "== Test / Desiga 
Heath/Zenith Model AF sua) flojgy-t isi system. 
Kern, Christopher. hr /:Н Ашу pi9H-AUb 
— Hardware Review / Heath dog / enitn 189 


Jetset (TRS-80 Hotel 11 FIyIng simulation), 
Szymanski, Eugene. ort L} 7:11 Nor? 
92-32% %9 Games р TRS-HU Model 1j / 
Simulation 

Qni aviation "mx syyte. — Campbel], 
Richard. arb LÀ 7:6 Jun pded-47q = 
Navigation / Simubatian 7 Nathesat ics 

FOREIGN COMPETITION 

Japan and Lhe "54K* question. 
со) 2:9 Gayl? р5-10 ^e» 

Jagan maps computer domination. 
art 7:5 МауА? pl4U-144 

Future 

Japanese Gaqulacturers = hoy successful wit) they 
ba], Jipnick, led, col 7:5 Mayd? pij ге" 

Marka Ling 

seeping cue Technojog!Ca! edge, Morgan, Chris, 
col ЛЯ kugi? р5-18 "ч” fataarch 7 Federal 
боуегтиелі 

Machines dehind the machines (Japanese 


Morgan, Loria. 


Manuel, Тат. 
sre Research / 


Manofecturecs). іетет, 051, arr. 7:5 
Hay? pli§-138 == Manuficturing / Consumer 
Electronics 


FOREIGN LANGUAGE 
Japanese character secs. col 
seo Character Generator 
FORKS 
Custom and standardized forms for the | 
micrecomputer user. Lemmons, Philip. art 73 
Hari? р195-205 етә Business 
FOURIER TRANSFORMS 
Fast approximation for fast Fourier. 


7:5 Муг p62 


Polezynik i, 
Lagi 


Mark, со! 7:2 Feb@2 p244-25) 
Mathematics 
FUJITSU FH-3 
Fujitsu FM-B. Kocher/Kaith, Ar 71$ 
рЕ5-92 wer Hardware Review / М/сгосоаритаг 
System 
FUTURE 
Japao amd Іле “5ің" Question, Morgan, Chris. 
col 7:5 мау -10 *"* Foreign 
Compet!$ !on 


Japan magi computar domination. Manuel, ‘om 
art 7:5 MayBZ р140-144 179” Research / 
Foreign Competition 

Third NOGA and the future of =ч graph ica. 
Pournelle. Alexander, art 7:1! hov? ps” :44 
aae Conference / Graphics 

БАНЕЅ5 

Action games for the ¥VIC-20. tavanagh, Russaltl. 
sr 7:12 Decüd рі50-156 «ее ‘Software Review 
/ Arcade / 8911-49 

Advanced Star Raider tactics and stretagies. 
Harris, C. Danald. col 7:9 Sepa? рзнз-336 
eee Alari / Arcade 

Alien typhoon (Apple i! games. Latocha, Walt. 
ae 7:5 Фауш pi4 әзі Software Review / 
Arcade / Apple LI 

Айа the winners are... {game contest). col 718 
Augü? р84-85 === Contests 

Apple Panic. Miltiems, Gregg, sr 7:3 Мага? 
pB8-bSg =e Software aeview f Arcade / Apple [1 

Armored Patrol. Callamaras, Pete. xr 716 
Jun ql87-18^ ет Software Review / Arcade 
f TRS-H0 Model J 

BYTE game contest v2, coi Ftd Augh2 pêb-6? 
ree Contests 

Beer Run (Apple [i arcade gama). 
sr 7:9 Sepa? р3л-у + 
f Arcade / Apple 11 

Charge! (game contest winner #2}. йау, C. 
Anthony. art Ll 7:12 De pli?-HQ "=". 
Contests / Arcade / Apple ЇЇ 

Coinfess arcade (DecB2,. Clarufwiti amt, art 
7:1? Deci? pB4-9] ж-е Arcade 

ÜCpymit canqwtst (gare contest winner v1). 
Sartoti-Angus, Alan. art L? 721 Decó? 
РІР6-138 т» Contests / Apple [I / Arcade 

Deadline: the tutler dit it...this tiga, Morgen, 
Сме. ar f:i? Decl? pled-161 os 
Software Review / Strategy / Apple 11 

Design techniques апо ideals for computer games. 
Crawford, Chris. art 2512 Decd? o9n-lik 
тте Programming Design 

Ding Wars. Stewart, George. ar 7:9 Мага? 
ky rs Software Review / Arcade / TRS-dU 

or 

Draw poker far the 71-59. Boyle, Lee. cot LY 
1:7 Диа! р-а] ==" Calculator 

Galactic Chase. Wezota, Stan, ағ 7:6 "046 
pl?6-180 "a Software Review / arcade / Atari 

Game of rat and dragon (apple İl), Smith, 
Talbot, art 13 721 жүй? pl3e-s7Á ore 
Arcade / Apple if / Contests 

Jetiel 1745.00 Model I Flying sm |p іт). 
Szymanghh, Eugene. art Li 7:1) News? 
ria tes (85-040 Mode! I] / Stmalation / 

ying 


Ева, Arthur, 
Softaare Review 


GAMES (CONTIMUEO) 
Már&erplace (TRS-dU Mode! 111 ELA. 
Dickinson, Robert. art ti Ri 


ame}, 
Kul pids-|74 ""* Talecoumeticationa / 


Strategy / 785-80 Model IL) 

Missile md. Wazola, Stantay. 5” 7:1 
MarB? рўш-)4 ете Softeare Neview / Arcane /. 
Akat i 

Penpetrater. wszola, Stan, àr 7:12 Derbi 

162-1564 әз Software Revien / Arcade / 
85-40 Move! [1] 


P tagtha the Vlog. Clark, Pamela. сої 
eb. pr^ кен өмі T Ro 
Quint!-marze { е ame), Ты, Robert. art 
ТЕН ер? 024.90 * Puyrzles / Apple [1 
f Strategy 

Wicochet, Williams, Gregg. ar 7:17 Derd? 
р14%-145 ве Software Review / Arcade / Apple 


іне). Mills, 

Gurdon, art cl 7:10 cis? pi/b-2Qó "= 
Strategy / Apple ЇЇ / Conteita 

Swashhuce ler (Apple ІР arcade geome). 
Spangenberg, Scott. sr 7;9 Seps? 5362-3627 
+++ Software Review / Arcade ? Apple М 

Tiwa la'a last cedoubt (Apple Il and Тя5-80 
adventure gate]. Lesser, Martley. sr 7:8 
шй? pz35-236 вез Software Review / 
Strategy / Apple Il 

һе Eliminator: mayhem in «pace, TRS-80 style. 
Pike, 51145, se Fb und pl7u-l74 тат 
Software Review / Arcade / TR5-B0 Model I 

Taree Dee Tee (622-00 Color Computer game). 
Stuart, л, arl Ll 7:0 $epB2 pM-50 eee 
Puzzles / Strategy / TR5-80 Color 

Vectra Arcade System, Clark, Pamela, hr 7:12 
deci? 092-93 "> Hardwarn Review / Video 
Game System / Arcade 

Videwpsyncrastes (Atari Ster Ratoer tactics). 
Feigel, Curtis. co! 7:9 Зар? рі85-350 ==" 
Arcadé / Atari 

Zero Gravity Pinball (Apple E ar Т 


7:12 


и 
Zingquest (Apple 11 adventure 


Friedman, Mark, өр 733 р270-372 «98 
Software Review г Arcade / Apple UT 
GOVERNMENT REGULATION 
ЕПА regulation of casputgrized medical devices, 
Jorgens/et a). ағ, 7:9 араг p204-2l4 et 
Medicine / Design / Handicapped 
GRAPHICS 
Atari tutorias, part 5; кт, Crawford, 
Chris, arb 7:1 Jana? pé- were 
Programming instruction / Alari / BASIC 
Beg inners's Pu to Logo. Abelson, Harold. art 
49 7:8 МодӘ? р88-112 asr Prograeminp 
Instruction / Logo 
CHEDIT: а graphics-character editor у Та 


Pascal). Sweet, Jarry. art LB 7:5 Mayi 
"eris woe Utility Feogram / Apple [| 7 
ақса! 


Character editor far the Atari, Kilby, Tim, art 
7112 Dech2 p18?-1?9 ‘® Utility 

Program / Atari / Programming Instruction 

Double your TRS-80's grapnica resolution. 
Haddad, George. co) 1) 7:7 Шін2 p448-4sl 
жее 105.50 Model 1 / Hardwsre Modification 

Homsbriw graphics digitizer, Atk ins/Castro-Cid. 
art tl 7:2 Fe р72-045 "== Art / 
Hardware Construction / Graphics Tablet 

Microcomputer graphics primer. Williams, Gregg. 
art 7:1) Nové2 p448.470 «аа үйөр Display 
й Computer Instruction / Vendor Guide 

Third МСБА and the future of computer graphics. 
Poutmelie, Alexander, art 7:11  Moyü82 рщ=44 
eee Conference / Future 

GRAPHICS TABLET 

Homebrew graphics digtkizar, Ate(ns/Castro-Cid. 
art Li 7:2 Fe p/2-Bb "9% ardwere 

А ' پو‎ / Graphics Tablet 


Deus ea Machina of the fechaglogical age, 
Horgan, Chris. col 7:12 (сб? p6-10 
Portable Computer 

HAND-HELD COMPUTER 

New horizon for nonvocal communication devices. 
Demasca/Foulds. art М 7:9 Берәр р166-ІБ2 
999» Hand tapped 
HANDICAPPED 
Anilitypnone (message system for handicapped 
people). Rush, Willian. br 7:9 «ері? 
р240-246 = Hardware Review / 
Telecommsunications / Telephone 
Adaptive-firmmare card for the Apple Fi 
{alternative input tecnniques).  Schwejda/et 
al, art 7:9 Sep? р276-314 == 
Inpyt/Qutgut / Hardware Construction / Apple ПІ 
Apole talks with tne deaf, odes, Med. art LJ 
?;:1 Jang? ріюш-186 "es Interface / Apple 
{11 { Ти lecowwnications 
гавр iting іл Pascal, Fant, Alfred, art 
Lh 7:83 берій p250-288 344 Printer 
Computers can play а dual role for diísapled 
Individuals. Vanderneiden, Gragg. art 7:9 
берг piije-iB2 99% Information Sources 

ЕПА regulation of compuler ized medical devices. 

Jorgers/et al. art I; Send? рАй-214 *- 
Medicine / Sesión j Government Regulation 

іші there be talking people topo. Dineke, Mark. 

cul ?:9 p5-8 ***" Volc Synthesis 
Loge: an approach 10 pducating disaried children. 
Weirfed 61. art 7:9 Sepa? р-з) #28 
Logo / Special Education / Cnilaren 

Miaspean j Semantic Compaction system for disabled 
iMtivievals). Bener, truce. arl 7:9 Sep? 
р186-202 °F" Yoice Synthesis 

New horwzan for nünvpra)] communication dev ices. 

Demasco/Foyids, art úl 7:4 Supa? pió5-Iu? 
++ Мұңд-па)й Compecer 


HANDICAPPED (CONTINUED) 

Talking terminals (tekt-Lo-speech очи umi. 
Stoffel, David. art 7:9 Sepa? р2ін-227 та 
Terminal / Үсісе Synthesis / Vendor Guide 

HARD OISK DRIVE 

Apple Iii and (ts new Profile. Moore, Кіп, àr 
Li 7:9 apê? 052-132 е. Hardware Review 
/ Apple ill f Benchmark Testing 

Four new products fros Hadid Shack (185-001 Nagel 
16, hard dish, terminal). Morgan, Chris. arl 
7:3 Marüg pág-a3 ав 785-80 Pocket Computer 
/ High Resolulion Graphics / 1645-80 Model) 16 

HARDWARE CONSTRUCTION 

AC wotor control; simple algorithms and hardware. 
Nyberg, Jostein. со? 7:1 Jami? pllé-)2] 
*** Control / Interface 

Adapt (ме? irsware card for the Apple 11 
(alternative input Lechnlquet). Scrmejda/et 
al, art 7:9 берш  р?2%-14 «ra 
Handicapped / Input/Output / Apple JI 

Add a cessette interface to your VIC-20. 
William, col 7:3 MarB2 р?72-274 т? 
Castelle / Interface / VIC-20 

Add à peripheral (nterface adapter to your App le 
i}. Ciszewski, Kenneth. cal L3 7] anh, 
p324.330 *** Interface / Parallel 
Input/Output / Apple 1) 

Add programmable sound affects to your € ter, 
L'arcia, Steve. eol LI 7^7 ЛІС? p60-72 
wee Sound Effects / interface 

Analog interfacing In the real wor id. 
Steve. co} 7:1 Janê? р72-9Н 04 
Analoeg/Dig!tal Cirewst / Digital /Analag Circadt 
/ interface 

Guild a computerized weather station. Chirgis. 
Steve. col LJ 7:2 Febi? p38-08 ote 
Weather / Kit Butlding / Voice Synthesis 

84110 a half-year clock for tha Color Compu Ler; 
fourth іп а series. Barden, William. art LJ 
1:3 Warz р100-1227 "** Clock / TAS-80 Colar 
f Wire Wrap 

Build à video digitizer me processing). 
Keryan, Michael, art 7:11 MovB? р174-192 
мі біріге! Video / ug AE gg tig 

Build an EPROM emulator. пке, Егіс. art 7:2 
Febüz 5194-203 *** EPROM / Emulator / 8502 

Build an interactive-videodisc controller 
(Pioneer ҰР-1000), Ciarcia, Stave. col 7:6 
Mund? р50-74 *** Videodisc / Interface / 


Hale, 
Гари 


Гӛагеін, 


Control 
50119 the Circuit Cellar MPX-16 computar system, 
part l, Ciarcia, Steve. сп} 7: Nay a2 


р78-114 #09 Hicrocomputer System / 8048 

Build the Circuit Cellar MPX-16 c Ler system, 
part 2. Crarcia, Steve. col 7:12 Deck? 
ра2-28 жәе Microcomputer System / HORA 

Guild the Microwox teat-tp-speech synthesizer, 
part 1: hardware. Ciarcta, Steve. col 7:9 
Sepi? pba-Hd *** Voice Synthesis 

Build the Microvox text-to-speech synthesizer, 
part 2: software. Ciarcha, Steve. col 19 
7:10 QÜctB2 p40-64 *** Voice Synthesis / 
Programming Instruction 

COSMAC EPROM programmer. Rubis, Dan. art L3 

m ік. eg "i pan > А. 
ім ғ time has Come (real-time c " 
Calaway HII, art 13 7:5 Mayfi2 p473.493 
ore Cioch / CP/N 

Everyone can know the real tiam (real-time 
clocks]. Ctarcia, Steve. col LI 7:5 Maya? 
p36-58 еле Clock / 48 

Géneral-purpose 1/0 board for the Color Computer. 
Bardem, William. art 11 7:6 Junii 
pé60-2802 *** Interface / TAS-80 Color у 
Input/Output 

General-purpose 3/0 board for the TRS-BU Models | 
amd 111. Barden, МА. art Li 7:8 лг 
p291-321 “ғ [nput/Output у TRS-BO Mode! | у 
ТЕ5-80 Model 111 

Give your Apple a voice (Radio Sheck Speech 
Synthesizer}. Blankenship, John, art Ll] 7:5 
Mayü2 p446-456 *** Yoice Synthesis / 
Interface / Apple IJ 

Momehrew graphics digitizer. AtkTa/Casteca-Cíd. 
art Li 7:2 Fepé2 p?2-Bó 5те Graphics / 
Art / Graphics Tablet 

Let the NC66701 program 105217. Morates/Runberg. 
tol 13 7:8 Aug? p3iBD-194 = EPROM , 
68701 / EPROM Programmer 

Memory expansion for Une 2580. Егтбе, Milton. 
art 13 7:1 JanS2 9216-2132 oer Memory у 
Kit Building / Sinclair 2x60 

Microvec; thè other type of video display. 
Garrett, Billy. art 1 F:l] Ков pSue-S28 
*** Y¥ideo Dianiay ¢ High Resolution Graphics 
f 185-80 Model | 

Model ITI A to D гәуікнед. Barden, кі! I142. 
art th 7:9 бера? p398-4jd +% 
Апа loy/Oightal Circuit / TRS-HO Mode! 11] / A/D 
Converter 

Poir)tpourr! of ideas (TRS~80 lone generator, 
telephone dialer, @5-232). Barden, William. 
art LJ 7:4 Apri? р158-18%: *** 7585-80 
Mode! | 7 185-80 Model III / Input/Output 

Puttiey real-world interfaces to work, part 1 
(TRS«80 monitoring), Berden, William, art 
ІШ CELA} p95-1231 "** Control / TRS-EO 
Model i / Interface 

Turn your Apple If mto a storage cacílinscope 
korta, Larry, art L3 7:9 Тері? р520-510 
ewe Test Equipment / Apple ti 

Usu lofrared communication for remote control. 
Clarcia, Steve. col 7:4 AprB2 р40-49 444 
Control / Hom 

Use vólcepriakts іп апа узе speech, Cisrcia, 
Skera, co] 7:3 Мага? p50-G4 *** Speech 
Racogn (tion 
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НАДСОМАВЕ CORSTRUCTIDM (CONTINUED) 

Yersetile low-cost microprocessor contro} ter 
axle, Craig, Davia, act 7,12 Deed? 
p4uó-49u "*" Control f 

асе synthesis for the Color Computer, third in 
4 series, Marien, Wiiliam- arl L3 77 
Fe pé5H-d5b "es TR3-dU Color / force 

E ED 

ма E MODIFICATION 

Accidental гезе peutecLiun for thv Apple 1) 
Dewi lde, Greg. col /:i Jamo? pz3À-2j8 ==" 
Apple 1] 

Add ә full-sized keyGosrd ta Sibciatr's ZIW, 
Cosshall, Wayne. art /:) Marti? = pr95sd6l 
a” Sinclair £XEU / Xeynoaro 

(Кн е your THS-HU's graphics resolutio. 
Haddad, George. cal |] 7:7 ld? рй 
ees TRS-dO Model | / Graphic 

Modify pour Paper Tiger for different paper 
ІП КЕЛӨФ”ЯВЬ., Sarna, Н... art F:$ Hartt 

199-160 see Pr iter 

AUD SlarLing adéress: ona Jump further, (етеп, 

Steven, co) fzli dan? р432-425 986 [1.40 
MARQWAME REVIEW 


Ab j ibyphene (message system for handicapped 
ғ 


peopte). Rush, Wilitam, ne 739 
0240.206 «ә Handicapped / Te lecommunicat 104% 
/ Telephone 


Autacontrol's AC-Hb? a CP/M system on ane Board. 
Benedict, JoAnne. hc file Deel? pr^ü-Z5h 
ees Microcomputer System / CP/M / AL-bs 

ВИС MUN. Kagther/ka)th.. nr 7:9 Маун? (62-65 

vee Microcompuler System / bec LIBUD 

Base 2 printer, Jeffries, Waller. nr 71 
Marci? p?ÜUs-216 49% рел 

BubcostiD, Kocwr/Keitn, ht 7:5 Mad? р92-10 

sae Nicrocemouter System / боа Meunry | 
Rubeck) 

CHOS; ary with a future, Ideas behind 
ComuPro’s RAM 17. Anderton, Craig. hr 7:1 
Jand2 péig-419 *** Memory / 5-10) Bus 

Canon CI-L. Korher/Kerth, һе 7:5 Мауна 
роб-89 44» Wicrpcompuler System / Canpa Chel 

Closer ірді at the IBN Personal Computer. 
Willams, Gregg, hr Li 73l danz p3à-5H 
*** [БИ Personal Computer / Hicrocoeputor 


System 
Colne Robotics Aradroid: the small-systems robot, 
Leininger, Steve, he. 7:5 Hay? р2Ң6-7%4 


ere Aphots / kit Bul id iny 
Colonial 58-80. Little, Arthur, ar 7:11. Nov? 
pj24-1)4 *** Microcoaputar System / 58-80 
Calor Computer disk system. Stearman, Colin, oF 
Р-Р WIB? р31/-224 #%% Minidisk Brive / 
TS-e) Color / üpsrating Systems 
Commedore 4022 printer. Holmes 
Mord? р26-Ж% or Printer 
Fujitsu FH-B,  Xnchor/Ketth. 
раб-ч2 son 
Heath/fenjtn Model 47 dual fioppy-dith system. 
Kern, Christógher. nr 7:8 Augüz р15ң-40р 
*** Flappy Disi Drive f Heath HHS / Zenith 489 
hewlett-Packard interface lobp = QPÍL: unique 
taO-wife ayslem.... Katz, Robert. hw “4 
Agri р/0-9і *** Calculator / Interface 
and M8-GH9Q, Kocher/Kelth. hr 7:5 
4-4 fMiccacospuler System / Hitachi 


ualor, Ed. 
asa Color Printer / 


Жет”. hr 7:3 
PET / CBM 


Мг 7:5 Мау 


ecc 

integral Data Systems" Frism Printer, 
Hr |13 Harl? р44-49 
Printer 

It all depends an your viewpoint (AUS Viewpoint 


videa Lerminal]. rie Allen. hr fs? ша? 
945-411  ***^ Termina 
Lobo Мая -80.  Daneltuk, m he 7:12 Decu? 


399-291 «on 
Max -80 
Hediamta's ЕТІ. 


Micrecumpuler System / Labo 


меірағп, Robert. mr 7;? wilde 
p/B4-788 теа Printer / Interface / Typenr (tec 

NEC PC-EDOI А. Kacher/Ketth.. hr 7:5 Мау92 
p6U-74 9% PC-BOU! / Microcomputer System 

КСА VP. 3301 gata terminal, Daneliuk, Tim. ін 
Р. dani? pill} *** Terminal 

SO Systems‘ 280 Starler Kil. Алауы, Wayne. 
hr Fil Jamie p3J2-12 94» [1.80 у 
Hicecocompuler System / kil Bulldog 

Six persana) Computers frum Japan, Kacher/keitn. 
art ?:5 Hays? pol-1U? *** Microcomputer 
System / Benchmark Testing 

Tele-V1C: Commodore breaks the КІШІ price barrier 
For madems. (еб, Has, hr Li 7:1 MarB? 
р4%1-246 е ҮС.) / Modem / Terminal 

¥ictor vigtorius; tne Victar 9000 computer. 
(атпал, Pail. Or 2:1) Need? pz16-?54 tee 
Microcomputer Systee / Victor Wud 


Wyse fechnolagy's W'-IUU terminal, 444%, Mart 
hr 7:0 Осі pJ4/-Jdo *** Terminal 
APPLE If 


Apple 11 HW-colum viden un five popular 
units, Howland, Join. hr 7:5 Mayo? 
0252-4658 ?*** Yideo Display / apple 11 

Apple ILE ana 115 леи Profile, Meare, Robin, hr 

Ll 7:9 Мы? pud-ide  *** Apple [IE Наса 
Disk Drive / Bsncimrk Test try 

Applestcope stores dual traces. Machiedt, 
Gregory. ar 5 Шай 9364-172 sr Test 
Equipment / Apple [1 

Assisted instructional development sy&tem. 

Wolfe, George, hr Fia JAegBé рїйн-4]4 ==» 
Compu ler Assisted instruction / Apple 11 / 
Educalton 

Cognaivos Yi0-1003: voice recognition and output 
fur the Appia 11. Hurray, William. Вт 7:9 
m " asd «235 tta Speech Recognition / 

e 
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Microcomputer System / Fujitsu FH-d 


HARDWARE REVIEW (CONTINUED) 

Dithartizer 11 (video-digitizer interface for the 
Apple 11). Tomas, Joe. hr à? Febb? 
p219.724 %%” 
Apple II 

donn dell Engineering's Apple ГІ Paratie! 
[nterface Board. anodes, Med. hr L3 7:3 
Мағ8й? pái4-4Ju жее Parallel Input/Output / 
Appie ІІ f Clock 

More Apple dü-colum boards, ШІП! ата, Gregg. 
«enl Му? ме ете iden Otsplay у 

le 

Jountthaser Compuler Music бурінть. Moog, 
Rupert, ме 7:12 Deck? р250-2/7 =** Music 
/ mole li ¢ Musical Instrument 

Strawberry frée's Dual Thermometer Card for the 


Digital Vidau / Interface / 


Apple. Murray, وو ۲ ااي‎ ar 7:4 Арен 
p396-)00 *** Apple I 
ӘШ5ІНЕЗ5 


Commodore 8030 business system. Dickerman, 
Harold. he 7:8 Aupa? pi66.376 = 
Business / Microcomputer System / CBM 1032 


stormi 1, Date, Harb, fr 7:6 Junii? 
0348-Ь] *** Osborne 1 / Microcomputer Syrtea 
/ Dux ines: 


EGUCAT 10A 
Assisted (instructional developmant зух tem, 
Wolfe, George. nr 7:9 Aug? рА08-41і эз» 
Compuler Assisted Instruction / Apple Il / 
Education 


GAMES 
Vectrea Arcade System. Clark, Pamela. hr 7:12 
ca p92-93 "=" Video Game System / Gama / 
са 


GRAPHICS 
Cambridge Development Lab's Hign-Resolut1on Video 
Graphics System. OeXoch, James. br 7:81 
Hav? р188-160 *** interface / High 
Resolution Graphics / 5-100 flus 
Graphics ll by беГалағ; high-resglulton hard copy 


fros а DEG(wr Нег, Marero/et al. hr 11 7:3 
Maru? 9172-196 те (Паһ Resolution Graphics 
# Printer 
5с ion ets и; йамже, Mark. nc 717 
dy 182 **! Color Graphics / 5-100 Bus 
é High Sake iim Graphics 
HEATH HB 


BOBO-based remate appliance controller. 
Stechlin, David. art 13 7:1 JanB2 р239-Ұ92 
ree Contra) / Нота / BOBO 
HEATH 189 
Heath/Zenith Model 4? dual Cid mu. 
Kern, Christopher, hr 7:8 Augd2 pi95-4)96 
wee Hardware Review / Floppy Disk Tim / 
denith 289 
HEXADEC IHAL 
fase conversion on tho ТИ5-80 Pocket Computer. 
Dolan. arid. col 11 7:4 Арғ82 р4%-438 
“ав Conversions / Binary / TRS-80 Pocket 
Compuler 
Getting the most from your ТІ progr 
ation, Robert. col L9 7:3 b2 5500-91 
eos Calculator / Conversions / Decimal 
HIGH RESOLUTION GRAPHICS 
Cambridge Development Lab's High-Resolution даа 
Graphics System. DaKock, James, Ar 7:11 
No«B? p148-150 "е% Hardware Review / 
Interface / 5-100 Bus 
Daüuble-width 5ilenLype graphics for your yon 
Putney, Charles, col 11 7:2 Feba? р412-4 
eee apple [| / Printer / utility Program 
EsecuLive briefing system: а color graphics 
developaent for the Apple 11. Cal атага, 
Peter, se 7:3) жуй. р)б4і-170 ore 
Software Review / ULI lity Program ¢ Apple It 
Four mew products from Radia Snack (785-90 Mods] 
16, hard disk, terminal). Morgan, Chris. ore 
7:3 Нәгӛс р40-А3 9% Hard Disk Drive / 
TRS-80 Pocket Computer / ТИ5-90 Moda! 16 
BRFRINT: an Apple uLility program for dot-matrix 


printers, Arnott, Douglas, art 13 7:12 
fec? pJ9d-403 "*** Ytyiily Program / Printer 
і Apple Ii 


Graphics Ii by Selandar: ^ign-resolutiot hard copy 
fram a RECwr1Ler. — Maceco/&t al. hr Ll 7:3 
Mara? рі/2-Ім "Ы Hardware Review / Printer 

Micrevuc: ThE othar type uf video display, 
Garrett, B*lly. art. 11 7:11 — NovB2 p508-52B 

== Video eter f Hardware Construction / 


TRS-u) Mode! 
Sc ion Celor AA рамке, Mark. br 7:7 
hid p54-59 9%% Hardware Review / Color 


Graphics / 5-100 Bus 


Tronic ded; Sorensen, Peter, art 731] 
Novad р48-М8 эзе Wotion Pictures / An ant тол 
HIGHER EDUCATION 


Computer toolbot (mstcrotomputec as a МВ 
assistant}. Bernstein, Mark. art 7:1 Hart? 
0446.485 aas Research / Science / FORTH 

Loge update. Lemmons, Phil. art 718 Auga? 
ф314-Ы0 “те Logon / Secandary Education / 
Elementary Education 

HISTORY 

Historian and the atcrocomputer, 
art 7:7 dug 155-106 u 
¢ Масис» 

Nicrogroceséor'’s tenth Dirtiniay. Morgan, Chris. 
col 7.1 MarR? 96-10 б Microprocessor / 


4004 
HITACHI MB-6890 
Hitachi 48-6890, 
224-84 
Sytem 


Roney, бол. 
bücial Science 


&ocher/Roith, hr 7:5 Maybe 
ses Hardware Review f Microcomputer 


S060-based remote appliance control ler. 
Staehlin, David. art LJ 7:1 danB2 p?239-2w? 
rs Control / / Meath HE 

Adapting “Harvesting Іле Sun's Energy" far the 
Commedore PET. Berry, Jarry. col іі 7:5 
Jun? p404-40d res Solar Energy / PET / 
Conversions 

Use infrared communication for remote control. 
Charcia, Steve. col 7:4 Apri? 4й-4У и" 

‚ине / Hardware Construction 


Tips on homehrewing / BASIC tà BOM / Line 
disturbancas / Clock, Clarcta, Steve. tol 
738 p4lE-420  *** Ask BYTE / Power 
Supply / Clock 


Generic word processor: a ward-precessing spite 
for ali your aeedz. Schrodt, Philip. art 7:4 
Apri? р3?7-38 “е” 

Microivakespeare - 3. 


Aprü2 pi52-Je6 "б 
IBH PERSONAL COMPUTER 

Closer took at the [BM Persona! Computer. 
WIlliams., Gregg. hr Ll /:1 Jani p36-64 
= Hardware Review / Microcomputer System 

HuMán-factors case study based on the 18A 
Personal Computer. Cooperfel aj. art 7:4 
Apri p55-72 er User Interface / Keyboard / 
Video Display 

Lotus Development Corporation's 1-2-3. wWilifam, 
Gregg. sr 7:17 Deci? plBz-198 "e 
Software Review / Spreadsiveet 

5-005 and CP/M-86 on the [BM Personal Computer 
not ey dream... Tinsdale, Mart. cot 7:7 
Ҹи182 р154-355 *** Operating System / 
LP/M-86 / MS-DOS 

Of 18M, operating systems and Rosetta Stones. 
Morgan, Chris. col 7:1 Jan pb-IO тте 
üperating Systems / Standards 

1EEE-488 Bus 

Data In, garbage out / RS-2J?C-to- ТЕЕ -488 
interface. Ciarcia, Steve. col 7:5 Вуді 
р400-404 тата Ask BYTE ; Power Supply / &S-232 

Input/Output primer, part 3: Іле parallel and 
PIB (IEE£-A88 interfaces) . Leibson, Steve. 
art 7:4 Арга? plB6-Z0B8 99% Parallel 
Ll аы f Computer Instruction / Interface 


Kalmit, Andrew. tol 7:4 


Chiang, 
James. col 7:7 dul 
mee 
(HAEE PROCESS 
Guild a rion HUNC ur mis rd + 
Keryan, Michael, art korb? 4.192 
Hardware Construction / Digital ¥ideo 
INDEXING 
1982 BYTE index, Nferocemputer indes. col 7:14 
Песіг р518- *** Information Sources 
INFORMATION SOURCES 
1982 BYTE indes, Microcosputer [ndea. сп! 
DecH2 p5lü- *** sndering 
Larger opportunities in computing. Johnston, 
Jacqueline. art 7:4 Apr}? р439-446 wee 
Job Opportusities / Career Opportunities 
Computers can play a dual role for disabled 


{М58070 series instruction set summary, 
02 (05-007 


qar 


individuals. Vanderheiden, Gregg. art 7:9 
SepH2 pli6-lbz 4%” Handicapped 
Logo in the schools. Hatt, Danie}. ark ?:H 


Augi? plló-134 *** Loan / Elementary 
Education / Research 
INFORMATION STORAGE 

Binary-coded text: a text compression method, 
Tropper, Richard, act 7:4 Арг82 pi98-413 
ее. Binary-Coded Text 

Effective teat-compression algorithm. Cortes}, 
David. art L9 7:) JanB&2 р397-401 === 
Programming Gesign 7 Mord Processing / Data 
Structures 

Genérate Huffman Codes. Sellers, Jeff, co! Li 
#17 WIB? pial 

Viieoditct and tice! | data storage. 
Moberg/Laefsky. art 7:6 ng? рі42-140 e» 
Videodisc / Research / Office Automation 

INPUT/QUTPUT 

Adapt ive-firmware card for the Apple ТІ 
{alternative (npet techniques]. Schwejda/el 
а. art 7:9 Sep? pevé-314 te 
Handicapped / Hardware Construction / Apple tI 

General-purpoze [/0 board for tre Color Computer. 
Barden, William, art (1 7:6 Juni? 
р260-282 "rè Hardware Construction / 
interface / 745-80 Color 

General-purpose 1/0 board far the 165-60 Models | 
and 111. Garden, Wiiliam. art 11 7:8 AugBZ 
Р291.2121 # Hardware Construction / TRS- 
моде? | / TRS-8) Model 111 

Input/Output primer, pact 1: what 15 1/07. 
Leibson, iteve. art 7:2 Feb? pi2dt-145 «e+ 
Computer Instruction / Definitions 

InpuL/Dutput primer, part 2: toterrupts and 
direct memory access. Leibsen, Steve, art 
H3 Mar? р126-140 *** Computer Isstruction 

I^put/ÜutguL primer, part 5: inlerrupts, buffers, 
grounds апд.... Leibson, Steve. art 7:7 
№1682 pith àre [nterface 

input/output primer, part 5: character codes. 
Leinson, Steve. art 7:6 JunB2 g242.758 “б. 
Baudat Code / ASCII 

Little Apple 505 with your Pascal, О" Колун, 
Tim, art i3 7:12 DecBe р4й8-482 see 
Apple II] f Pascal / Documentation 

Pa(r)tgaurr! af ideas (ТИ5-80 tone generator, 
telephone dialer, 85-212). Barden, Willa. 
art L} 7:4 Аргб2 pi58-)82 “== Тй5-ШІ) 


Model ] / TAS-80 Mode! ІП / Mardeare Construct lan 


{АРТ OUTPUT [CONTINUED] 

Ply of pnlry ан! sofl preddes fne the Color 
comuder амі Model ІН, Harden, М1) ач. art 
{3 7:3 May? pléz-lyd *** TR$-40 Color 7 
ТЕ5-10 Model Thi / T (Asse tte 

VIR experiment heard / Totem pules «лй TTL { Ша 
standard stups here. Clarcia, Steve. col 7:4 
Арга? QoAz9 *** Apple J} / 5-100 Bus f 
Standardy 

INTEGRATED CIRCUITS 

ViP expansion / TIL 4854 books. Clarcia, Steve. 

col 7:1 ard? 9446-447 чәе YIP 
INTERFACE 

AC mator control; simple aTgorithmy, and nardwaro, 
Myberq, Jostein, col Fil Jae? pliu-lri 
Pee Control 2 Hardeare Сопьғис lun 

Add а cassette interface to your VEt-20. Hale, 
Wilitem. cot 7:3 меш pfi төң 
Hardware Construction / Tape Casxette / ViC-20 

Add £ perigmera! nterface adapter to your Apple 
11. созған, Kenneth. col L3 7:1 Janb? 
p444-340 "^^ Hargware Construction / Parallel 
input/OQutput / Apple 11 | 

Add programmable sound effects Lo your computer. 
Ciarc)a, Steve, col al 7:7 Таг p60-7? 
*** Sound Effects f nardware Construction 

Analog interfacing in Exe real wgrid. Ciercia, 
Sieve. col /:1 JgnS¢ 34-94 496 Hardware 
Construction / Analog/Digital Circuit / 
01га) Апа [оф Ciecult 

Apple (4185 with the deaf. Anodes, Neg. art 13 
T1 Jan plbe-346 *** Handicapped / Apple 
Lt f Telecommnicat ions 

Build an interactios-viOeo2i)sC controligre 
Fionmer VP-1u00), Ctarcia, Steve. col 7:8 

m? 060-74 8" Wioesdisc / Control / 
Hardware Construction 

баефгійре Development Lab's High-Besealvtion Video 
Graphics ууна.  DuKoch, Jones, Ar 7:1] 
Nová? 0148-1900 44% hardware Review / НТ 
Resolution Graphics / 565-100 Bus 

ÜtUwrtizec |] (vtteg-digitizer interface for the 
Appice 11). Tomas, Ке. hr 7:2 Ғер82 
0219-7704 =ar Hardware Revlen / Digital Video 
/ Apple Hi 

General-purpase 1/0 board fur the Calor Cospetac. 
бағаға, William, are Li 7:6 Jund2 
9760-282 som Hardware Construction / 705-800 
Coler / Input/Uutput 

Give your Apple a valce (Regia Snack Speech 
Synlhesizer). Blankenship, Joan, art LI 7:5 
Mayd? p446-450 "=" Yorce Synthesis f 
Hardware Construction / Apple If 

Hewlett-Packard interface 1000 - APIL: unique 


Uwo-wiré 4узіге.... até, Robert. fe 7:4 
ігі? р26-91 =*= Hardware Review / 
Calculator 


High-rexolulion Айг ite-oriented calor graphics. 
Ciarcia, Steve. col 13 7:8 Aug? phi-uf 
ғә“ Color Graphics / Apple ti / Logo 

Inespensiveé Lransducers foc the TR5-00, part 1) 
[real -wor Td mni ma. Harden, Milliam. art 

1:11 Mowe? р416-444 «= TRS Node] | / 
ТАз-Я) Culor / A/D Converter 

Input/ÜuLput primer, part J; the рага зік) and 
НРА (1ІГЕС-Я8З interfaces) Leibeon, Steve. 
ark /:4 Apre? plas-20W *** Parallel 


[nput/Uutput / ІЕЕЕ 458 Bus / Computer Instruct ion 


Input /Qutgut primer, parl Ar the BCD and sertal 
interfaces, ielbson, Steve art. 7:5 дун? 
pépe-220 "+ Serial input/Outpul / Binary 
Coded Пес аі / Ad-2$2 

Input /Oucpyd prime, pert Б. Interrupts, Suffers, 
grounds and..., Leloaon, Steve, ark 727 
Шы ра *-* j[nput/Üutput 

Mediamia'4 ЕТІ. de ibürn, Robert, hr 7;7 dd 
prudu ae Hardware Ngview / Printer / 
Typenr iter 

Prackical @ynamic-memory system дезіпі. Balies, 
Rub, art P:i Deae piiz-485 99% Memory у 
Des (un 

Фое iy cust-worid inier lacet to work, part | 
{185-90 wanitorings, Sarden, william, art 
гіш 00182 руб- 124  **^ Hardware 
Lonelriction / Contro! / 185-ші Model | 

Wideod he interfacing primar. бауға. Hed. art 
tió Му pÁg-53 °** Vide / 
Det in і ібн 

INTEAVTEN 

(тусі Poddig: qm iniqrétiw with Ung chigt 
designer af the victor 9000, Lemmons, Phil, 
act раһ Ішүйе pé»o-7)1. FF People у 
еда ү ¥ecter WL 

[NVESTMENT 

Adapting miccocomputers ta wall Street. Frans, 
Robert, arl 7:10 (кы pays **" Stace 
Market / Management / Business 

J08 OPPORTUNITIES 

Career appartunit Tes (n Caput tng. Janis tûn, 
Jacqueline, ari 7:4 арға; р439-44ы 94 
Сенсе Opportanities / taiuemation Suurtes 

JOYSTICK 

Build d foystich A-to-U converter for the FRS=B0 

Мме) [опе fli. gardon, dilbiam,. art |] fal 
dani giéud-idÀ вов Analog/Digital Circuit f 
15-40 Hodel f | TAS- Mudei THI 
KEYBOARD 

Add 4 fyll-sisey aeybpard to Sinchatr’s ZXUU. 
Cossmatl, wayne, srl d;J Marl piss-2ol 
"** Hargesre Modification f Sinciate 1480 

Humansfackdges rase study based on tha lëm 
Personal Computer, Сопрег/ві а). ark Ferd 
Apr pSo-/¢ *** uer [ntertace / [ЕН 
Personal Computer / Video Display 

MOO 111: Ta2-d0 Made! [11 features for your Made! 
Jı Rocke, Joe. art 11 7:4 Арти? р180-1 
өзе 75-0 Model | / Utility Program / Videp 
Diep lay 


KEYBCARD | CONTINUED) 

Redefining Atari characters / heytoara Connection 
f Battery Apple. Charcia, Stave. col 7:7 
Jula? paz-42)  *** Agh BYTE / Atari / Power 
Supply 

Siew of languages, 5 slap at documentation, and à 
terzo st keyboards. Pournelle, Jerry. cni 
7512 ресаё р2%2-245 28% Languages / Pascal 
С Programming Language 

yeoroc 10-120 slave monitor / 051 &nilt- lock 
protiem / Audible alarms. Clarcia, Stave. col 
7:0 Juna? p434-41$ %%» Ash GYTE / Videp 
Шарілу / 051 

Termind) madness, The Word, Srammejtik, and then 
zome. Pournalle, Jeery, col 7:6 Jung 
p286-300 *** Terminal / Spelling / Pascal 

Terminals, teybosrds, a... toflware piracy, 
Povroeile, Jerry, ca) 7:11 Novy? р294-415 
eee Terminal / Software Piracy / Sook Rav lew 

Thirty mere days to faster input. Roberts, 
Edward, col LJ 7:1 Jang? pj} 79 
Computer Assisted ‘Instruction / TRS-BU Mode! | 
7 Education 

КІТ BUILDING 

Sulla a computerized weather station. Ciarcia, 
Steve. col L) 7:2 Ғе pijg-6d een 
Weather / Hardware Construction / Voice 
Synthe із 

Colne Hohottcs Armdrgid; tha pmall-systams robot, 
Leininger, Steve. hr 7:5 Mayü2 p?b6-2194 
ее Hardware Review / Robots 

Memory fipansign for the ZABO. Ernde, Hilton, 
art 11 7:1 Jang? р216-232 «ее Memory / 
Hardware Construction / Sinclair 2480 

SD Systems’ 280 Starter Rit, Angevine, Wayne. 
hr 7:1 Janê 9332-342 жәе Hardware Raview 
/ t-50 / Microcoeputec Systee 


Lise 
App-L-f5? (Apple 11 LISP). Bonar/Levitan. sr 
L9 7:6 Jun? р220-2 eae Software fay lew 
/ Apple ЇЇ 
Conditionals jn LISP (decision-making fynctian). 
Howard, М.5 col 19 7:6 Јава p493-496 
өзе Decision Making / Frogramming Instruction 
Semd|sk, Software Tools, the BDOS biues, Power, 
and LISPs. Pournelle, jerry. col 7:8 Augie 
р3а2-363 теч CP/M / Book Review / Utility 
Progra 
LANGUAGE 
BASIC ana Pasca) benchmark, elegance, vage zd 
and FORTH, Pournelle, Jerry. col Ll 7:10 
ОӨсіне р254-284 *** Benchmark Testing / FORTH 
і BASIC 
Interpretive language used to program tha CPR 
system. ійшег, Mike, art L9 7:6 Juni 
pl26-130 тве Videodise / Appia ІІ 
Qperating systems, ш statistics, pirates 
and the lone wolf. Pourmalie, Jerry. col 7:1 
Jànü2 pik-i =e Operating Systems / 
Slatistics / Software Piracy 
Problem oriented language, part 1: а пен method 
of input. finger, Mark, art 11 7212 Oecde 
р314-358 те Programming Design 
Slew of languages, 4 5lap aL Gicumentalton, and a 
curse AL keyboards, Pournelle, Jerry. cal 
7:12 Decl? pi22-246 "е Pascal / С 
Programing Language / Keyboard 
LAM 


Case of the purioined object code: can It be 
solved (partij?. Stern, Richard, art 7:9 
бер82 p$20-438 ese Copyright / Software 
Publishing / Patent 

базе of the purloined object code: can tt 6g 
solved], part 2 [protection], ‘Stern, Richard, 
art 7:10 бесв2 p210-222 т» Copyright / 
Software Publ tsh iry 

Copyrights, computers and the Setemas case. 
«lasson, Walter, art /:5 Маун? o22-30 “та 
Copyright / Software Pun) ishing / Software 
Piracy 

Naming your Бо? ага: considerations under the 
trademark laws. Becker, Stephan. art 7:10 
ÜctdZ p345-184 *** Software Publishing 


Lobo Мақ-80, Qaneliuh, Tim, hr 7:12 Det? 
pow owe Hardware Review / Micracoeputer 
patem 


Begtnners’s guide to Logo. Abetson, Harold. art 
19 7:8 Афаг pd5-112 *** Programming 
Instruction / Graphics 

Designing cumuter-hased microwar ls (горо). 
Lawler, 6.9. art LO 7:8 Augi? g§ 138-150 
«we Education / Progratming Design 

Group of the turtle (group theory іп Logo]. 
Leran, Uri. art 7:8 Aug g330-331] see 
Mathematics / Children / Research 

High-resolution 4$prite-orlented colar graphics. 
Ctarcia, Steve. col LJ 7:8 Aug? p57-80 
eee Color Graphics / Interface / Apple 11 

Introducing Logo ta children. Sotomun, Cynthia. 
art LU Fig AugB? pig96-/U9 *"* Programming 
Instruction. / Children 

Lamplignter prajmet (Logo). Gorman, Henry. art 
7:4 AugHZ р131- 3512 4%! Elementary Education 

Leading fish to water: early observations pn the 
use Of 2090. Higginson, Wiltiam, arl 7:8 
ноба p3éd-329 ""” Apple IT / Education 

Leareifg physics From а dynaturt te. 
tiiessa/white. ark 7:8 Аш; ples eee 
Physics / Secondary Education 

{одо = a cultural glossary. Goldenberg, E. Paul, 
art 7:0 Адаг р810-228 4%" Definityons 

for tne Apple 11, tha T1-99/4A ang the 
R&-B) Cailor Cumpuler. williams, frego: 5r 
(9 7:8 Auge р/30-29) *** Software Review 
£ Agde ПІ) 11-39/45 


LOGO (CONTINUED) 
togo in the senools. Watt, Damet. art Fid 
982 р116-134 тте Elementary Education / 

Research / pun npe я 

Logo еизіс. damberger, Jeanne. art 7:8 Ау)? 
р395-3228 ""” Music / Apple ЇЇ 

Logo project PROKOP. Boecker/Fischer, art Pid 
Auga? pi29-130 *** Secondary Education ) 
Research / Probien-Solving 

Loge research at Bank Street College. 
Jewson/Pea, art 7:8 Auga? p33?-333 #*э 
Research / Children / Problem-Solving 

Logo update. Lemmons, Phil, art 7:8 АВЕ 
р134-М0 “Фе Secondary Education / Elementary 
Education / Higher Education 

Logo: ап approach to educating disabled children, 
Wew/el s), art 7:9 р342-350 "me 
Handicapped / Special Education / Children 

Problem solving with Logo: using turtie graphics 
to redraw а design, Weinreb, William. art t$ 
7:11 Nov82 рі18-3М еее Turtle Graphics / 
Apple ІІ / Problem-Salving 

wy Logo? (problem-solving 580114). harvey, 
rian. art L9 7:8 Augu? 9163-193 
Education / Prablen-Solving 

Young People's Logo Association. Muller, James. 
art 2:8 Aug? р233-334 "*** Association / 


Clubs 
LOWERCASE MODIFICATION 
Lowercase descenders for the Epson МА-70 {Apple 
11), Piggott, Bruce, art 1) 7:3 Маг 
wre Urility Progrom / Apple TÌ / 
inter 
MIKBUG 
МІКЕШ5 and the TRS-BD, part 2: A file transfer 
and debugging package. абет 1, Robert. sri 
LJ 7:1 JanB2 рі00-110 "ve urttity Prograa 
/ YRS-BO Mode! | / Termina! 


005 

Limited high-level languages: caveats for М- 005 
software developers. Wilson, Camilo. col 2:2 
Jl Bê р334 *** Operating System 

MS-DOS and CP/M-86 on the THM Personal Computer: 
not my деғат,... Tinsdale, Mark. cal 7:7 
JulB2 p354-155 тав Operating Systems / 
CP/M-B6 / [BM Persona! Computer 

М5-005 and СР/М-86: a system manufacturer's view. 
Lomas, Richard, col 7:7 Wilke р352 +» 
Operating Systems / CP/M-B6 

Strengths and gaps іп MS-DOS and CP/M-B6. 
Fortzam/Lock. col 7:7 Ји182 р142-М4 +» 
Operating Systema / (?/М-86 

Systems integrator's view of MS-DOS and CP /8-B6. 
Houston, Jerry. col 7:7 ди182 р338-339 944 
Operating Systems / CP/M-H6 

Upward migration, part 2: a Comparison of сч 
and М5-005.  Tayslor/Lemeonsz, act 7:7 МІН? 
р330-156 ee CP/M-Bo / Operating Systems / 
Benchmara Testing 

Vate for MS-DOS, Colvin, Neil. col 7:7 Jui? 
0256 *** DQperating Systems / CP/4-86 

MACHINE LANGUAGE 

Easy entry program for Radio Snack's Color 
Computer, Field, Тө. ca) LI 7:14 Арга? 
482-487 «e TRS-BO Color / ЦЕ! ity Program 

MAINTENANCE 

Maintenance alternatives Far personal computers. 
Whitaker, Lewis, art 7:6 Juna? 9452-459 
ewe Consumer Informacion 

Troubleshooting with electronic signatures. 
Piggott, Kenneth, art 7:1 Janë? pl90-204 
a ee f Signature Analysis 


Adapting microcomputers to Wat! Streat, Franz, 
Robert. art 7:10 Octa? pS0-97 9%” Stock 
Market / Investment / Business 

Personal computar as an interface to 4 
corporais...information system. McBurney, 
aR. art 16 7:10 Oct p315-158 4” 
Terminal / Apple Il / Pascal 

Programming PERT іп BASIC.  Zimmerman/Cnnrad. 
art Ll 7:5 Мауй2 p465-478 «a fianming / 
Business у TRS-U0 Mode! | 

Programming críitical-path method 1n BASIC. 
Ziemerman/Conrad. art Ll 757 itd 
a ere TRS-80 Mode} Î / Business 


Machines behind the machines {Japanese 
Manufacturers). Lemons, Phil, art 7:5 
Maya? pil5-138 * Consumer Electranics / 
Foreign Competition 

State of industrial robotics. Callahan, J- 
Michae). art 7:10 Осава pize-lag «ва 
Robots / Vendor Guide 

MARKETING 

Japanate manufaclurera - few Successful wil! they 

бе?. Zipnich, Ted. cao! 7:5 May? ЫН *** 
Foreign Competition 
ҢАТНЕМАТ ICS 

Fast approsimslion for fast Fourier, РоШсауткі, 
Mark. col 7:2 Тері? pZ4d-250 94% Fourier 
Transf ores 

benerating Mohr's circle 1TR5-d0 Моде! 1). Fink, 
Robert. tol Li 7:10 КР р112-313 + 
Physics / 785-080 Motel ! 

Grown of the turtle (graup theory 1n Logo). 
Leron, Uri. art 7:8 іш р130-331 ме 
Logo / Children / Research 

беті aviation navigation system. Саров), 
Richard. art М 7:5 Janb? p455-A7d ттт 
Navigation / Staulation 7 Fhying 

Osborne 1, Zeke's sew friends, and spelling 
revistted. Pournelle, Jerry, co! 7:6 Ар? 
p212-23a *** Osborne 1/ Spelling / Word 
Processing 

Software Arts’ TK Solver. Milliama, Gregg. ir 
7:10 061862 pi60-176 e Software Review f 
Utility Program 
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MEOICINE 
FDA regulation of computerized medical devices. 
dorgens/et al. art 7:9 Sepik 204-214 =: 
Design / Handicapped / Government Regulation 
[nterective training 1^ card?upuleonary 


resuscitation, Wan, David. art LY Fiò 
JunB2 plua-l5d *** Training / Videodtsc f 
аза 


CMOS: memory with а future, 'deas benimi 
CompuPro's RAM 17. Anderton, Craig, Ar 2:1 
JanB2 p416-419 *** hardware Review / 5-100 
Bus 

Letter-qualtty selectrics / Bank selecting memory 

J power. Liarcia, Steve. col 7:10 
Octhe p45? mer Aga BYTE / Typewriter / Power 
Supply 

Memory expansion for the LIBRO, Ernde, Hilton. 
arl iJ 7:1 dant? jgz15-242 те кү 
i f Hardware Consteuckion / Sinclair 


Practical qynamic-ammory system design, — Gelits, 
Nub. arl 7:12 Deci? pi-345 tea Design / 
Interface 

Test your memory using the Barber-Pole a Igor tnm, 
Ріопіск, Н.Й. art 13 7:1? Decu? pálá-444 
ove Test / HUB) у ВОВУ 

MICROCOMPUTER SYSTEM 

fuLncantroi's AC-d5: а CP/M system пп one board. 
Benedict, JoAnne. hr 7:12 fDerHz р?УІ-2%8 
a Hardware Review / CP/M / AC-BS 

BMG 11800. Kocher/Ke)th, tir 7:У Науб? p6?-06 

=+» Hardware Revlon / GMC if 800 


Brieicats Cumpuler market beats up. Morgan, 


Corts. col 7:7 dull pe-10 " Portable 
Computer / Termine! 
BubcomiD, Kocher/Reith, tir 7:5 Maybe p92-l0Q 


гет Hardware Review / Bubbig Memory / BubconmHü 


Build Lhe Circuit Cellar ЯРА-1Б computer system, 
part 1. Ciarcia, Steve. co) 7:11 Коев 
pJ8-li4 *** Hardware Conslruciion / НОЯН 

Build the Circuit Cellar NPi-16 computer system, 
part 2. Clarcia, Steve. col "12 pecaz 
p42-/B are Hardware Construction / 8088 

Canon 63-1. focher/Keith, fir 7:8 Mayle 
po6-o9 *** Hardware Review / Canon Ck-1 

Closer Тоок at the IBM Personal Computer, 
Williams, Gregg. hr LI ?;1 Janae pie-60 
"** Hardware Review / [BM Personal Computer 

Colonia d 58-80. Little, Arinur., he 7:11] Movd2 

pj24-3314 вве Hardware Review / 58-8) 

Commodore Hie business system. Dickerman, 
Harold. hr ГІН Avge pló65-37b *** 
Hardudce Review / Business / СНМ КОЗ? 

Epson 84-20: the first ВҮТЕ-< 1200 computer, 
William, Gregg. art 7:4 Apr р104-106 
өте Epson HK = 

Epson 19-10 Yeldors Systes, Williams, Gregg. 
act 7:9 бер? pAb *"* Epson Ш-ШІ 

Fujttsu FM-N. Kochee/Keith., me 7:% MayBz 
pUb-G2 *** Hardware Review / Fujitsu FAB 

Hitach) М8-5890. Kocher/Keith, Ar 7:5 Мау? 
p/4-44  *** Hardware Review / Hibachi М-Ы 

Japan update (Consumer Electronics Show). Haas, 
Mark. әгі 7:3 Hay? plU6-110 *** Snows 

Lobo Maa-B0. Оапеї сий, Tim, пе 7:12 Пес? 
рэ9и-191 9%” Hardware Review / Lobo Мал-50 

NEC РС-8001 A. Kocher/Keith. hr 7:5 Way? 
poy-74 *** Hardware Heview / С-Н 

Osborne 1. Шаке, Mark, Пг 7:6 Jum? 
ріан- 162  *** Hardware Review / Osborne | у 
Business 

T0 Systems’ 260 Starter Ait. Angevine, Wayne. 
br /:1 jJanH2 9332-342 tm Hardware Rev lew 
f 1-80 / Rit Butlding 

Sik persons] computers Fron Japan, 

act 7:5 Нау: рб1-102 Fee 
7 Benchmark Testing 

TES clock / tow-cost computers, Ciarcla, 
Steve. cot 7:9 Sepi? 500-501 *** Ask 
BYTE 7 TRS-HU Mode 1 

Victor victorious: lhe Victor ЖАЮ compuler, 
Lemmons, Phil, ome 7:11 WavHz р216-254 e 
Hardware Ary {iy / ¥iclor 9U00 

MICROPROCESSOR 

B-O1t vs. 16-015 / Sensing ect tons / EFAOM 
programmer vote. Ciarcia, Steve. col 7:6 
Jund? р418-6іб "TP Ask ШҮҮ / Securily 

8051 one-chip microcomputer: а mast powerful 
microcontroller. Воуа лка, әгі ПІР Greed? 
р?88-311 4%" Control / 8081 

4Тағагсілсеі (interrupts. Faster, Lastan, cot 
7:9 MayH2 p45).459 994 Design 

Microprocessor't tenth birthday. Morgan, Chris. 
tol 1:3 MarHz р6-і9 *** History / 4008 

HINIDISE DRIVE 
Color Сорый dish system, Shearman, Calin. Ін 
7:7 duih? pgl2-378 984 [дра Wevipu / 
TR5-dU Color / Qperating SyyLems 


Kocher /Ke ith. 
Hardware Revy iiw 


И 

Speech synthesizer application / Peadlems with 
EPROM / Mtem (nLerface, Ciarcta, Steve. tol 
2:1 Har? раде *** Ask BYTE / ішісе 
Syntharts / CHROM 

Telee¥iC: Commodore bruds the SjU peice bare ter 


für modems.  Lebow, Maa. tr Li Fi} Par? 
Е?40-246 *** Hardware Review / ¥IC-20 / 
Terminal 


Pascal HV: fet Pascal balance your МЫ асспияф. 
Guyle, Thomas, ark Lọ 7:24 Febu? ре Sz? 
idend pascal | Finances 

MOHITOR 


Mall orgar / TRS-5U merge / IBO monitor / 
Color-manitor Oandwidths. Стаса, Steve, tol 
7:1 Jani? pdus-406  *9* ask UTTE 7 
Retatiing / TRSHH Model | 
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MOTION PICTURES 
Ironic imagery. ‘Sorensen, Peter. art 7111 
HovBZ 


444 жеч Animation / High Resolution 
Graphics 


MULT I~PROCESS ING 
Staple multiprocessor tmp lomentat tan. 
Harrington, John. art 11 7:4 Apra? 
р404-471 *** Р / ӘНІМ oY 
MULT T- TASK IHG 
Clocked interrupts fur the COSMAC ET. Price, 
Gary. ark 131 7:1 Jans? p394-i?7 +*+. 1802 
é Clock / tt 
MUSIC 


Grief introduction io electronic music 
synthesizers. Moog, Robert. әгі fri? Dec? 
р278-286 %% Design / Musical Instrument 

Loge music. Bamberger, Jeonme. ark 7:8 Aug? 
pJ25-128 *** Logo / Apple [I 

Soundchaser Computer Music Systems, Mong, 
Robert. hr 7:12 Oech? роБ0-237 es 
Hardware Review / Apple IL / Musical instrument 

Тип һд up the 1802: a staple music composition 
trainer. Makosinski, Art. col bd — 7:7. dH 
pMe-447 Pee 802 у V]P 

MUSICAL INSTRUMENT 
Brief introduction to electronic music 


synthesizers. Moog, Robert. ari 7:12 eck? 
9278-2886 4%” cal Instrument 
Soumdchaser Computer Music Systems. Moog, 
Robert. hr 7:12 Pech? p260-277 sae 
Mordeace Review / sical insteumenl 

NAVIGATION 
Can) av letion ا‎ system. Campbell, 
Richard, art 1) 7:6 120002 p468-A7B ar 
Simulation / Mathematics / Flying 

NORTH STAR 


Anatomy and development of a batch-processin 
system. Walters, Gene. art Ll 7:5 May? 
р324-386 9%» Programing lagytruction / 
Programming Design / BASIC 

Skip sequential: a new File structure for 
microcomputers. furdum, Jack. әгі Lİ 7:3 
Mari? р405-472 "e= Data Structures / 
Programming Instruction / BASIC 

Teo word processars for borin Star.  Couaal, 
Edgar. sr 7:4 AgrBe р112-32) **^ Software 
Waview / Word Processing 

Weaving simulator. Heiser, Paul. 
Sepa? р513-54Ч тә» Art 


art Ll 7:9 


OSI 
Soror 10-120 stave monitor / USI shift- loch 
problem / Audible alarms. Clareta, Steve, co! 
7:5 Juni? р414-415 946 Ach BYTE / Video 
Display / Keyboard 
OFFICE AUTOMAT ION 
Videodiscs and optical date storage. 
Moberg/Lae(sky, art 7:6 Mnf? pid2-led see 
Inforestinn Storage / Yideodisc / Research 
OPERATING SYSTEMS 
Color Computer disk system, Stearman, Colin. hr 
Бы? Julü? р112-3Ё0 Өте Hardware Review / 
Minidisk Drive / TRE- Color 
Disk operating system for FORTH: an ih-defth look 
at how a DOS operates. Reece, Peter, art L7 
1:4 Арга р322-3588 *== FORTH / Programing 
Design / ТАЗ-00 Model 1 
LOGS - disk operating system far the 1785-40, 
Daneliuk, Tia. se 11 7:3 Warz  p3?2-3H2 
ara Software Review / TRS-BO Model f / TRS-80 
Model 111 
Limited high-level langusges! caveats for MS-DOS 
software developers. Wilsmm, Camila. col 7:7 
Jut? p3i4 *** 5.005 
45-005 and CP/M-ü& on the JBM Personal ler 
hat my jéoa28,.,. Finsdale, Hark. col 7:7 
Juig p354-355 aas J(P/M-B6 / IBM Personal 
Computer / 45-005 
MS-D0S and CP/M-B5. û зуб ма matufaclurec's view. 
Lomas, Richard. col 7:7 Jul@ р352 se 
CP/N-üó / М5-005 
ШшІКІ405: a new TRS-GU disk operating system. 
Archer, Rowland. sr 7:12 mech? pl92-497 
*** Software Review / TRS-BU Model 1 / Т85-80 
Mouse] [H 
MEWUOS/UO Version 2.0 (TR5-BO Mode! 1/111), 
Kelly, Mah làn. Ar 716 dunk? p37b-400 ras 
Software Review / TRS-BO Model I / THS-LO Padel 
11 
Of ШИ. operating systems and Rosetta Stones, 
Horgan, Chris, cal 7:1 daê рь-і)р ева 
(BM Personal Computer / Standards 
Üperatig systems, languages, statistics, pirates 
and the lone wolf, Pournelle, Jerry, cal 2il 
dank? g132.]158 er" Languages f Stablalics / 
Software Piracy 
Pickles & Trout. CP/M fur the THS-80 Mode) 11, 
Smith, Hal. sr 739 Sopu? pb3l-bdo see 
Software Review / CP/M / TRS-80 Model 11 
Platting with tne TASH / Matter of em iroment, 
(бвал іу stady. fiarta, Steve. col 7:3 
Mart p445-446 fet Ask BYTE / Platting / 
Cpnyumgr [stormed ign 
5trqnjths and gaps 1n M5-O05 and CP/H-Un, 
Fartsan/lack, cal fs? Јн рыг-344 өзе 
CP/M-u6 f M5-005 
aysleums integralor's view of MS-DOS and CP/M-t5. 
Houston, Jerry. cul /:7 Juli? طون‎ 139 eee 


CP/H-d& / MS-D0*5 

mard «iqratton, part 2: à comparison of Ер/ң.і 
and 44-005. Taylor Lemmons. arl 7:7 Jui? 
سه‎ *»* (РУМ р Benthmart Тез! нир / 
45-DOS 

Vote for M5-DOS. Colvin, Мені. col Ps? dala 
pio *** ТРАН / м%-ІКІ5 

OSBORNE 1 


Osborne |, febe's mew Iriands, and spelling 
revisited. Pourtalhe, Jerry. col 7:4 даға 
pJ j-J ** Уо Ing # Word Processing / 
Mathematics 


OSBORNE 1 (CONTINUED) 

Osborne i. Dahske, Mark, fr 7:6 Jung? 
р348-380 %%% Hardware Review / Micróconputer 
System / Business 

PC-B001 

NEC PC-8001 А, 
p63- 74 
Sys Lom 


Khochec/Reith. hr 7:5 
sre Hardware Review / Hirroctumputer 


PET 
Adapting “Harvésting the Sun's Energy" for the 


Commodore FET. Berry, Jerry. tol LJ 7:6 
dunt? р404-40й *** Solar Energy / Home / 
Conversions 


Breaking the Jargon barr ler: <n Programs 
for humanists. Heite/deite, arl Li Fs? 
МИР р/5-104 48%. Statistics / бас1а! 
Sctence / Archaeology 

Commodore printer. Holmes, Joseph, hr 7:3 

Mard? pi&-15 94% Hardware Review / Printer 


г Ош 
Composite PET video / IB-based voice-recogaition 
system, Ciarcia, Steve. eo) 7:0 Auge? рад 
ore Ask BYTE / Video display / Speech 
Recognition 
Measuring attitudes with a PET. iite, David. 
arl kl 7:? МІН p208-246 4% Soe ja) 
ай Science / Psychology / Survey 
L 
PL/1 for microcomputers (CP/M). Lehman, Jonn. 
аг 19 7:5 МауВ2 р245-2 -а Software 
Review / CP/M 
PARALLEL 1MPUT/OUTPUT 
Add a peripheral interface adapler to your Apple 
It. Ciszewski, Kenneth, col L3 7:1 dand? 
piz4-330 4% Interface / Hardware 
Constructian / Apple [1 
Input/Output primer, part 3: the parallel and 
MPIB (ІЕСЕ-480 interfaces) . Leibsan, Steve. 
ert 7:4 AgrB&2 pLH5-20d #1 | EEE-488 шт / 
Computer Instruction / interface 
Jahn Bell Engineering's Apple II Parallel 
Interface Board. Rhodes, Ned. м 12 Pi 
mar р414-4%) *** Hardware Revwiow / Apple 
"à / Clack 


CHEDIT: a qraphirs-rharacter editor (Apple 
Pascal). ‘Sweet, Jerry. art 16 7:5 Маубе 
pizb-444 е Utility Program / Apple II / 
Graphics 

Converting Apple POS and Pascal teat files. 
Matthews, John, art (8 7:4 Apri? р447-4Һ1 
wee Conversions / Apple 11 / Apple 005 

FIT = a federal income Lax program in UCSD 
Pascal. Heyman, Edward. әгі LG 7:7 Герн? 
p148-19)» =+» Таңы / Federal Government 

Four implementations of Pascal. tateki/Sand. sf 

LG 7:1 Mar? pllé-355 "ее Software Raview 
/ CP/M / Benchmark Testing 

Guided tour of Apple Pascal units and | fbrar les. 
Tonkens, Moss. art LG 7:7 Feb? ррр5./44 
өзе Programming Instruction / Apple [l 

Isfot-proof input in Pascal. Buech, Grady. cal 
L6 7:7 Jumia? р452-453 "**" Programming 
instruct (on 

Interactive J-D graphics for the Apple 11. 
Pickholtz, Andrew., art L} 7111. Moya? 
р474-505 вәә ]Jhree-Dimens ола! Graphics, / 
Apple 11 

Letters, Pascal, ЄНЇ), and Cardftle, Pournetie, 
Jerry. col 7:9 Sepd2 р318-М1 eee 
Compiler / Word Processing 

Listing the dish directory (n ([P7R-basuo Pascal. 
Hunt, Daniel, col 16 7:5 unl? Q497-501 
see ulllily Program / CP/M 

Little Apple 505 with your Pascal. O'Konshi, 
Tim, art L3 7:12 feck? рїїз-й ^a 
Apple TII / Input/Qutput / Documentation 

More maze building. Heldner, Thomas. art ій 
7:5 Nay? p276-284 ++  Purrles 

Pascal HOM: let Pascal] balance your ММ account. 
Doyle, Thomas. art (6 7:2 Feb? p?L-377 
*** Money / Finances 

Paseal standards. Doyle, Thomas. co) 7: 
Febg? p327 9" Standards 

Personal computer 8% an lateríáce ta 4 
corporats... inFürmation system. — HrBurney, 
N.H. — art lû 7:210 (ІН; цп1]5-154 ree 
Terminal / Apple |1 / Management 

Slew of langusges, a slap at documentation, аһ) a 
Curse al keyboards. Pournelle, Jerry, са! 
Р:12 бесі? p222-24h 9% Languages / C 
Programming Language / Keyboard 

Termina] madness, The Word. б мәнділік, afl [hen 
some. Pournelle, Jerry. col /:6 Jun? 

wee еее Титеіпа! / Keyboard / Spelling 


Case of the purloined object code: сай IL фе 
solved (partl)?. Stern, Richard, art ?:Ч 
p420-438 еее Capyrighh / Law 7 
Software Publtshing 
PEOPLE 
Chuck Рейдің: an interview with the chier 
designer cf Une Victor S000. Lemmons, Parl, 


РАТ 


аге 2:11 MuvB2 рі55-271 *** пыға / 
Design / ¥iclor FM 
FHTSICS 
Generat ag Home's circle (TRS-BO Model t). FINK, 


Robart. col Ll 7:10 (uz р112-3 *** 
Mathematics / TRá-GO Model f 
Learning physics from а dynaturt ie. 
diSessa/wWhile. әгі 7:6 Авг рда bee 
Ж / Secondary Education 
PLANH? 


Beyond the peaks af Visicalc (Desktop Plan 11 
Mocrofinasse, Pianu). Bishop, Jack, se Plu 
Сіз p25-]9 see Soflware Heviow / 
Financial ModuTimg / Bus tds 


PLANNING (CONT IHUEQ) 
Matrem ТЕТ M y” ене кезей, 
аг A ahagement 
/ Businats / THS-80 Mode! | 
PLOTTING 
GASIC platting лігі Ine: سی ا‎ plotting 
7:3 Mara? оед obe" TITRE Program у, 
: ғ pld?- Tibity Progra 
Printer / BASIC ый 
Rieathiitty af VisiPlot (Apple tij, Aaasde1?, 
Robert. sr 7:2 Feng? рэ?-й "+= Software 
Review / utility @ragras / Apple 11 
Ба ла with thu 183-40 / Matter of environment 
/ Feasibility study, Clarcta, Steve. cal 7:3 
Ward? р44-А4з "== Ask BYTE ? Gperating 
System f Cüntemer Infureatian 
POETRY 
Computers, Нейіпт and poetry (stories and poems 
ecitien by Computers). Mekean, Kévin, arl 
кыт жш рысы Pre Fiction / Writing 
Mineucempulers in the study of фон ся 
predicti айг, oes безго, ШР 
As? dul рим-ім зе боа] $c 
тізі гол / >= = 
QL I -8a 


Structured Strings In BASIC. 


art 16 
(елге / 


Staciburger, Dav id. 
RÊ 


co! 11 7:5 Мува piui-i16 
Progretming Instruction / BASIC f Structured 
Progr ami 
PORTABLE COMP, 
Briefcase — mérhek beats up. Horgan 
бтз. cot 7:7 Wi? рБ-10 *** Terminal / 


Microcomputer Зура 
Deut ез Machina of the Lecknological age, 
Morgen, Chris. col 7:12 Daci? рӧ-10 »e* 
MP-?&C 
POWER SUPPLY 
Geta їп, garbage out f 65-237 С-10-1 ЕЕ-488 
interface. Ciarcia, Steve, Со) 7:5 May? 
рАМ-АН fee Ask BYTE / 85-23? / IEEE-AUU Bus 
ibttar-qual ity telectrics / Bank selecting menory 
80 Hr power. Ciarcia, Steve. col 7:10 
Octaz pf? зве Ask BYTE / Typewriter / 


Мекеугу 

Дефо? ining Akari characters / Қауымга connect ion 
# Battery Appia. Crarcia, Steve, col 7:7 
dite? p420-42] "ее Ask BITE / Atari / 
Keyboard 

Tips on homebrewing / BASIC in ROM / Line 
disturbances / Clots. Ciarcia, Steve. col 
7:4 №982 p4lü-420 ттт Ack BYTE / Hommhrew 


f Clock 
PREDICTIONS 
Microcomputers IR the study af politics: 
predict} HATE <=» Stbrogt, Pad Vig. art LB 
7:7 ايش‎ plOd-134 *** Soca} Science / 
Разса / Фаза ton 


BASIC plotting subroutine: sophisticated pote 
T г A-d. Hregois, Lawrence. art ll 
r82 Так ore Plotting / Utility 
сй, / ASIC 
ӨТТЕ printer directory. Felget, Curtis. art 
?:1 Hariz p270.296 =» Directories 
безе 2 printer, Jeffries, Walter, hr 713 
Harē? p2Uh-216 ** Hardware Review 
Ёга! Пе writing іп Pascal, Fant, Alfred. art 
L6 7:9 Sepk2 p2S50-768 *** Handicapped 
Commodore 4022 printer, Holmes, Joseph, 
Mark? р?ь-ір **" Hardware Review / PET / 
iub le-widEh Silentype graphics for your Apple. 
Putney, Charlies. о! L3 7:2 Febü2 p4l3-823 
ғай ign Resolution Graphics / Apple İl Z 
Utility Progras 
Epson MX-B8U print-contro) program far the Apple 
11. Starbuck, Hill. col (1 7:3 Mar&z 
pib6-170 *** utility Program / Apple 71! 
ЕНІ forms system: CP/M programs to cuk down on 
тін Roch, Bilt, art Lh 7:3 Marb? 
Gês = Цу Program / Business / 


GARIN: en Apple utility program for dot-matrix 
printers, Arnott, Douglas. art #212 
бесі? рлув-403 f= Utility Program / High 
Resolution Graphics / Apple [1 

Ghost of Epsons past (fpson MA-8O printer 
ргавісе). fFenrenbach, Paul, col Lk 7:7 
ШІН? p332-431 тоз 

Graphics [| by Sulanar: high-resolution hard copy 
from a DECwriter, Bacero/et at. hr L1 7:3 
Маей2 pl?2-196  *** Mardware Review / High 
Resolution Graphics 

High spend printers / Leve) | cape Format / 
Computer 120 essentials. Liarcia, Steva. col 
БА Мага? 9542-443 эз Ask BYTE / 105-80 
Modal | / fest Еш ірге 

Integral Dala Systeme’ Prism Printer. Unior, Ed. 
hr 7:3 Mari? 945-49 «== Haraware Review / 


Calor Printer T. T 
- £ 
T ҮШ 


Lawercate detcenders for the 
1), Piggott, Bruce. a 
0240.-254 а.” Fd و‎ Й Program у "д 
Modification / Apgle | 

Mediamia's ETT. SN Hobert. fr 7:7 2 
о45А-288 *** Hardware Review / Interface / 
Typewr iter 

Modify your Paper Tiger For different paper 
thicknesses. Sarna, Я.Р. art 7:3 Mari? 
pl5d-160 *** Hardware Modification 

Shape-drasing program for "ip in gat. (Apple 
1). Wrock, Thomas. col 1l 
р110-314 *** Utility Program / Apple ІІ 

105-80 EPROM / TI-S8L printer interface / 
ROM-hased BASIC / Power backup. (Clarcia, 
Steve. col 7:2 Feo@? pj65-366 риз Ask 
BYTE / TRS-&) Mode! | / Calculator 


br 7;3 
сви 


CONT ЕП) 

assembly language / Apple 16-bit / 

Clarcla, Steve. 
avt. 7 


im o 
TRS 


Construction tips / Selects (c. 
col 7:2 Febü? р269-1)1 eve 
Assumüly Language / Apple 1) 
Імдегііле ((ttee for matrix printers. Reed, 
Adam. col LB 7:3 Mari? p300-306 see 
Utilily Program / C Programing Language 


PROBLEM- SOL YING 
M ^ о project PROKOP. Boecker/Fascher, art 7: 
9 “.4 Secondary Education / 


82 p329-130 
toga / Research 
Lego research at Bank Street p 
Juwson/Pea, art 7:8 Ац982 : 11 э 
Logo / Research / Children 
Problem selutng with Logò: using lurkié graphics 
to redraw а design. Мозгов, William. art LJ 
1:11 Hov? plid-]34 «ае Jurtle Graphics / 
Logo / Apple II 
мү Logo? [problem-solving 507115}. Harvey, 
rian, ағу 19 7:8 Aug? p)65-199 =" 
Logo / Education 
PROGRAM GENERATOR 
Program generators (The Last Оле and 
Quit-H-Eqs1]. Stewart, George. sr Li 2:8 
H2 р18-% "=e Software Ravitw f CP/W / 
[R5-BO Modal Т 
PROGRAMMING 065168 
Anatomy and development of a ee 


&ystem. Wallers, Gene, brt ? 
р334-186 +++ Programming Instruciion / gm 
і North 5 


Desig techn 5. and тн for computer > 
dae Chris, art 7342 Deck? př- 


Cesigning d teat editor? The sser comes first, 
| Steven. art 7:4 Apri? p2BÀ-300 "> 
Text. Editor / Word Processing / Consumir 
Information 
Designing computer-based atcrewor ida |100). 
Lawler, R.W. art 19 7:8 Auga? р138-160 
ere Logo / Education 
Disk көмүү syitem for FORTH: an in-depth look 
operates, Reece, Peter. art L? 
7:4 Аргб2 р292-3585 === Operating Systems / 
ha / TRS-U0 Model Т — 
active Vat аш Р a gor . Corkest, 
David. art 1:1 JanB? р397-403 oer 
Word Жж. / information Storage / Data 
Жы ی‎ n — ре 
man-factors style quide "P an design. 
Simpson, Henry. aft 7:4 p106-112 ove 
User Interface 
Managing words: what capebillties should you have 
with а Lear editor?, Finseth, Craig. art 7:4 
Apra? 0302-310 "*** Text £ditor / Word 
Processing 
Probles ortented language, parl 1: a пем method 
of Input, Finger, Mark. art LE 7:12 beca? 
pJ4-368 ^*** Languages 
Program your awn text editor, part 1: 4019 
cieple: comands.... Fobes, Richard. art 7:9 
SepH2 p47h-4H9 теа Text Lditor 
Program your own tunt editor, part 2 
(video-dlsplay-orlented text &ditar]. Fobes, 
Ricard. art L3 7410 (сіЕ2 p406-446 ona 
Test Editor 
Software tools fur writers. Holder, Wayne. art 
L3 2:7 20182 plg- *f* Writing / 
Spelling / Ward Processing 
What makes business programing hari, woodward, 
James. art 7:10 Octa? p6B-76 те Business 
PROGRAMMING INSTRUCTION 
Anatomy ата n и of а batch-processihg 
system. Walters, Gene, art 11 7:5 Мау 2 
p33A-3196 ee Programming безіп / BASIC / 
Marth Star 
Atari tutoriel, м. 5: НА ze 
Chris. arb 7:1 
Graphics / BASIC 
Atari tutorijal, part 6: Agar} BASIE, Winne 
Lane, arl LL fs? рен р?1-11а < ЕТТІ. 


/ Atari 
Мәсі tutorial, part 7: sound, Fraser, Bob. art 
BASIC / Sound 


Li 7:3 Mert pHU-3g өзі 
Effects / Atari 
Atari tularial, part Bi generating sound with 
woflware. Fraser, Bob. art 13 7:4 Apr? 
р134-150 *** Atari / Sound Effects / BASIC 
Atari tutorial, part 9; avèn sore colors!. 
Pitta/Winner. art Lil 7:5 MayBZ pl48-150 
ee Atari / Color Graphics / BASIC 
Beginners’s guide to Logo. Abelson, Harold, art 
19 /:8 Ang? pBfS-li2 ткт Logo / Graphics 
Build the Microvos Leal-te-speech synthesizer, 
t 8: software, Ciareia, Steve. col 19 
110 Octa? р40-64 = Hardware Construction 
Y олса Synthesis 
Charactér editor far ine Atari. Kilby, Time art 
(1 Pri? DecH2 pis?-)74 swe Grapnics / 
Utility Program / Atari 
Computer animation with color "esters: fast 
animation іп BASIC (Atari) . “и art 


L] 7:11. Hov? р194-214  *** 
Animation / Atari 

Conditionals (n LISP [decisidn-mak ing function). 
Howard, H.S, col L9 74 June р491-4% 
ғә LIS? 7 Decision Май ing 

Guided tour ОҒ Apple Pascal units and libraries, 
Tonkens, Rosa, art Lb 7:2 Feb? р225-248 


тээ Patcal / Апы] if 

1910 -ргосГ inpuk ín Разса]. Booch, Grady. to! 
wee Pasca] 

Salomon, Cynthia, 

* logo / 


LO fs? МІН раъў-453 
Introducing Logo to ts 

art (49 7:0 Aug? pip “ғ 
Chi dren 


ا 
Alar!‏ فنا 


PROGRAMATAG INSTRUCTION (СМТІМЕП) 
SOFTIM: а «oftmare timer. Terpstra, Dan, co) 
L3 2:1 Jans? p436-439 »*** 2-80 / Clock 
Ship sequential: a mew File structura for 
microcomputers. fPurdum, Jack. art Li 7:3 
Mari? p46b.-4/2 =+" Date Struclures / BASIC / 


North Star 

Siructured progamming in BASIC. Subefl, Mera. 
art Li 7:1 Јат р40-415 9%% Seryctured 
Programming / BASIC / Cromemco 

Structured oi їе BASIC. Stockburger, Cavid. 
col L| 7:5 Maya? рХИ-ИЕ == BASIC / 
Paly-üH / Structured Programming 

TR&-B BASIC program hang-ups: the reasona end 
some solutions. Tester, Glenn. art 13 715 
Mayü? р2118-330 ==" BASIC / 785-80 Houel | / 
ТК5-80 Model it! 


Using the LOOKUP function tn WiaiCale. | „Бада! 
Robert. col 7:B А62 443-443 
- VisiCalc / Taney 

Мадчигіну attitudes with 4 ұң lie ise David. 
art Li 7:7 ИВ? 206-246 boc ial 
n f PET / Survey 

Байға to death. Swanson, Jon. art 7:1? Sects 
094-95 === Design 

More «аге building. Meldser, Thomas. art (6 
7:8 Маун pz7A-2BA “+ Pastaj 

Тк, зегі. erà 


Quint{-maze spia 11 gene). 
Li 7:9 Sepde p24-X) *** Games / Apple 11 / 
ales 

Three Dee Yee (TAS-ND Color Computer geome}. 
Stuart, John. art Li 7:9 SapS? 334-50 - 
Games / Strategy f TRS-00 Color 

R5-232 
Data In, garbage out / 85-232C-to- TEEE-488 


interface. Ciarcia, Steve. col 7:5 
р100-404 =e Ack ҮТЕ f Power Supply / 
JEEE-488 Bus 


input/üutput primer. рагі 8: іле BED and aariat 
interfaces. Leibson, Steve. art 7:5 Маун? 
р202-220 тә» Serial japut/Dutput / Interfacn 
/ Binary Coded Decima! 

Programming the R5-232 serta! port / Bld your 
own / AFI. Ciarcia, Steve, co) 713 Mars? 
p444-445 тае Ask BYTE / Radio-frequency 
Interference / Design 

Using the Мода! ТІЗЕ RS-2326 port, Ж... 
William. art Ll 7:7 dui wi ane 
TRS-80 Mode! 1 / TRS-60 Model ПІ / serial 
Input /Üutput 

RADIO-FREQUENCY INTERFERENCE 

Programming the RS-232 serial port / Butig your 
пип / REI, Ciarcia, Steve. col ?:3 Mura? 
0444-4465 res Ask BYTE / 05-232 / Design 

RESEARCH 

Coeputer toolbox (microcomputer as 4 lab 
assistant). Bernstein, Mark. ort 7:1 Hard} 
0455-4655 "e Higher Educakian / Science / 
FORTH 

Group of the turtle (group theory їп Logo}, 
Leron, Uri. att 7:8 Aug? р330-33] ++ 
Logo / Mathematics / Chi tdren 

Japan maps computer domination. 
art 7:5 Мау82 р140-144 «+» 


Manuel, Tom. 
Fareign 
Competition / Future 

Keep ing our ا ا‎ ical edge. Morgan, Chris. 
со! 5418 өле Federal Governmeal 
/ Жы ul a ci 

Logo ín the schools, Watt, wii ari 7:6 

pllé-134 “е” (оба / Elementary 

Educetion / Information Sources 

- project PROKOP.  Boecker/fischer, art 7:6 

AugB2 p329-130 *** Secondary Education / 

Logo 7 Probim-Solving 

Logo research al Bank Street wo 
Jewson/Pea. art 7:0 g2 pisz-333 + 
Loge / Children / Prob lem-5alv ing 

Microcomputars in cultural eclesie. T APL 
programs for qualital ive... Werner, Oswald. 
art LS Tif ИН p?50-28Q 44% Social 
Science / APL / Anthropology 

Videediscs and optical data storage, 


Moberg/Laefsky. art 7:6 Jun? р142-|60 ree 
information Storage / Videodisc / Office 
Au tomat jon 

RETAIL IAG 


Mal! order / TAS-00 marge / ДЮ monitor / 
Color-aonitor bandwidths, Ciarcia, Steve, col 
Ы. Jang? р&04-406 ==” Ask BYTE / TAS-80 
Model I / Monitor 

ROBOTS 

tong Robotics Armdroid: the veall-systems robot. 
Leininger, Steve, hr 7:5 Маун? р286-294 
өзғ Hardware Review / Kit шім 

Stake of jndustrial robotics. Callahan, dJ, 
Michael, art 7:10 ОС ар рі 28-142 eee 
Manufacturing / Vendor Guide 

5-100 BUS 

ENOS: mamor y with a fulure, зораў behead 
CompuPro's RAM 17. Anderton, Craig. hr P] 
Jani? р416-418 +*+» Hardware Review / Memory 

Cambridge Development Lab's High-Resolution ¥idea 
Graphics System. (жКосі, James. hr 7211 
№92 р148-160 °°" Hardware Review / 
Interface / High Resolution Graphics 

Control sources / Appie/North Star cospiter / 


$-100 system. Clarcia, Steve, col 7:2 
Febü2 р367-359 *** Ask BYTE / Cantrol / 
Compiler 


Scion Color System. Dahake, Mark, tr 727 
dulB2 р54-59 *** Hardware Review / Color: 
Graphics / High Resaglutton Graphics 

ҰТА expariment board / Totam polas ond TTL / Bus 
standard stops here. Ctarcia, Steve. col 7:8 
Aprü? 0429 *** Input/Output / Appia 1] / 
Standards 
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58.50 
Colonia) 58-50. Little, Arthur. he Fell NovB? 
ы” *** Hardwire Review f Microcomputer 


ЗАТРС 
Staple eultiprocestoar implementat ian, 
Warrington, John. art £3 734 іше 
..- -A/) = SFP 6809 / Witi- “Process ing 


Simple mitiprocessor implementation, 
Harrington, John. art 13 7:4 AprBe 
ріба.471 *** 6809 / Multi-Process ing 

SCIENCE 

Coepuler (001506 (microcomputer Ag. а tab 
assistant). Bernstein, Mark. art 7:3 Mark? 
| id eer higher Education і Researen / 


SECONDARY "EDUCATION 
Learning physics from a dynoturtia. 
diSessa/Wnite, art 7:6 Aug? 23M “ее 
Logo / Pnysics 
Logo project PROKOP. Koecter/Fischer. art 7:B 
Aug? р329-330 *** Logo / Research / 
Problem-Solving 
Loge update. Lemaans, Phil, art 7:8 Аш? 
pJj4-340 тат Lugo / Elementary Education / 
Higher Education 
SECURITY 
B-bit vs. 16-bit / Sensing mat опу / EPROM 
programmer note. Cisreta, Stave. col 7:6 
JunB2 p436-438 ere Ack BYTE / Microprocessor 
SERIAL LAPUT/OUTPUT 
Input/Output, primer, part 4; the BCD and serial 


interfaces, Leioson, Stave. art 7:6 Ңауй2 
"s “е Interface / Binary Coded бес ims Î 


Using the Mode! }/11[ RS-232C port. 
Willian, art Lİ Fı? dull? р3ы)-276 «m 
gem 4 TRS-BU Model I f TR Model 111 


Computers for numanity {West Coset Computer Fatre 


Barden, 


87). Pournelie, Jerry. art 7:7 dulit 
р392-400 eer 

-- луы Ramidei), Robert. art 7:9 Sepp? 

p “ 

Japan update (Consumer Electronics Stow). Maas, 
Mara. art 7:5 Мау82 р10%-11) €t 
Microcomputer System 

WCC report (1982). Morgan, Chris, art 7:9 
Sepi? p58-6] ән” 

Report from COMDEI. Horgan, Chr!s. col 7:2 
Feb рв-16 mia 


West Coast Computer Faire Report. Иегова, Bhris. 
col 7:6 dun р5-202 із 
SIGMATURE AMALTSIS 

Digital troubleshooting with signature analysis 
MP-5004A). Piubeni, Steven, art 7:9 82 
náó6-474 44% Troubleshoot Tag 

Troubleshoot ing wlth efectranit signaturas. 
Piggott, Kenneth. әгі 7t) Jan? р190-208 
ere Troubleshoot lag / Maintenance 

SEPULAT ION 

Interactive trajning in tardtopulmonary 
resuscitation. Won, David. art 19 7:5 
Junü2 olUd-134 "== Medicine / Training у 
Videod Isc 

Jetset (TAS-80 Mode! If flying Маши. 
күрке Ж Eugene. art (1 7:11 

Games / TRS-BU bot it} / Пуүім 
осаат іт the study gf politica: 
Predicting warts... Schrodt, Philip. ark Lb 
1:7 ше 0105-1994 *** Soctal Science f 
Politics / Predictions 

бөлі линд ап navigation syskem. Сәшбгеі?, 
Richard. ari if? ?:B JunB? p45H-47H ere 
Navigation / Mathematics / Flytng 

Simelating первого (pre ton, 
Dethlefsen/Moody, art F7 Jin A 
0128-2056 4" Socjal Scleme / TAS-80 Moda! J 

SINCLAIR Z480 

Add a full-sized keyboard to Sinclair's 2x80, 
(usshall, Wayne. art 7:3 Hars? pe56-261 
ere Hardware Modification / Keyboard 

Memory Capansion for Ehe 2480. Érndg, Hítton, 
art 43 7:1 Jan? p2l16.23? **"* Memory / 
Kit Вил іа) / Hardware Construct lon 

M are BROADCASTING - 
C program for home cryptography, er ks, 
а a cob} М Т Ара? 1412-44 = 
r yplà 
SOCIAL SCIENCE 

Breaking the jargon barrier: designing dic mer 
for humanists, Meyte/Haite, arp Ll 7:7 
мінг рг/6-104 eet бүлк (сәр / PET / 
Archaes logy 

HisLor)an and the microcomputer. Гомеру, Оби. 
art Fı? 20182 pilo6-01/6 ee History / 
Stakistics 

Measuring attiludes with a PET, Heise, David, 
art ul FF Jeu peUd-245 9494 Psycnolugy 
/ PET / Survey 

Hicrocompulgrs in cultura! anthropology: APL 
programs for qualitative... Werner, Оу ја, 
ark 19 7:7 uM? p?50-PE) 999 Rasoarch / 
APL f Anthropa logy 

Microcomputers in the study of ийй (Ез! 
pm wárs.,.. елге, Philip. 

? МІЗ р108-114 **e Politics / 
Sum lation / pred icLion§ 

Sia lating ne tghborhood er ак 
ресет зап оду, art А 7:7 ЖИН 
ріЛі,206 "ее Simulation / [RS-BO Model t 

SOFTWARE PIRACY 

Copyrights, taal and the Betawmse case. 

Klaggon, Walter. i ):8 Mayü2 р/2.П жез 
Copyright / Lan / Software Pup! ishing 


art Lb 


628 (Gerember 1961 © BYTE Publications lnc 


SOFTWARE PIRACY (CONTINUED) 
parating pe, پا‎ 
ам the lene wolf 
ane pli2-158 9% 
Languages / Statistics 
Terminals, ceyboards, and...softeara piracy. 
Pournelle, Jerry. col 7111 Woh? p3946-415 
*** Termine! / Keyboard / Bonk Hey law 
SOFTWARE PUBLISHING 
Case of the purloined object code: can IE be 
solved ira. Stern, Richard. ark 7;9 
Sep? p420-438 ва Copyright f Law / Patant 
Case of the purloined oùjeck code: can it be 
solved?, part 2 ([proteclian), Stern, Richard. 
arl 7:10 Cet82 р210-222 eut Law / 
Copyright 
Computers and the special education classrooms, 
Sicolt, Thomas. col 7:9 Sepa? р270-274 eee 
Special Education / Yerdor Guide 
Copyrights, computers and the Betamax case. 
Klasson, Walter, art 7:5 Mayi? p22-)0 *** 
Copyright / Law / Software Piracy 
flaming your software: considerations under tha 
trademark jaws. Becker, Stephen, art 7:10 
Octet 0180-3084 9% Law 
SOFTWARE REVIEW 
Condor Series 20/rD8MS. Abbott, Jack, ар 7:12 
- 3 0404-4510 54» Qata Bate Management / 
Database management with Ashinn-Tate's dBase 11. 
Abbott, Jach». sr 7:7 Jelg р412-418 = 
Data Base Management / CP/M 
Four jeplewantations of Pascal. Woteki/Sand. ar 
16 7:3 MarB2 0116-156 += Pascal / CP/M $ 
«1 Ча, 


Benchasrh Text tng 
Lotus Deyelopment Corporation's 1-2-2, 
Gregg. sr 7:12 Dect? plB2-l9d ree Im 
Persona! Computer / Spreadsheet 
PL/I for microcomputars (СР/М). Lehman, John. 
sr L9 7:5 Мауй2 p246-250 +*+ PL/I / CP/M 
Selector [V by Micro-Ap: an 
informat ion-aanagement. pr progran, Abbott, dack. 
gr Ll] 74 Apri? 71-376 *** Data Base 
Management / CP/M 
System: Plus: FMS-80.  Aonott, Jack. xr 7:10 
0182 р447-450 *** Data Bays Management / 
Thompson, 
“ee TERE 


statistics, pirates 
ile, Jerry. cs) 7:1 
Operating Systems f 


СРМ 

Teat editing with Comuyiew's VEDIT, 
H.b. sr 7:3 Har? peoz-270 
Editor / CP/8 


APPLE If 


Alien - р (Apple 1I m Ж e eg pie Walt. 
m nir уй? p2274 eve ada / Gams / 


terti e (apoie [| LISP]. Bonar/Levitan. sr 
р220-2 woe LISP / Apple Ji 
Apple NE -»c 3 Gregg. sr 7:3 MarB2 
pbH-69 tee Gases / Arcade = Appie li 
Beer Run {Apple 11 arcade . Little, Arthur, 
Ж D M Sp? p379-179 9%» Gamer / Arcade 
pple 


Comparison Ж five compliers for Apple BASIC. 


Teylor/Taylor. sr Ll 7:9 Sep82 9440-464 
see Benchmark raid ұлы, ag 
..lhis thm. Morgan, 


a the butler 

$. SF iF plf0-161 *** бав / 

Strategy і Apple 

— $ baut 3.0, Elltott, Erownies. 
іг 7,40 (tA? p400-404 eré Statistics / 
Apple 11 

EMecut ive brief img system; a color graphics 
development for the Apple 11. Callamaras, 
Peter. se 7111 Қау80 рібі.170 4% ë Utitity 
Program / High Resolution Graphics / Apple 11 

Тел (бабу of VisiPiot (Apple 11). Aamadeil, 
Robert. sr 7:2 Feba? p32-36 Tre Plott ing 
ё Utility Program / Apple II 

Graphics Magician: gasy animation far the Angie 
jl, Callamaras, Peter, ap 7:11 Вг 
ұмы ex Animation / Apple "ЖАД, 

ogram 

Logo for the Apple 1), the ТІ-99/4А ang the 
Ьу pog Par Ж la I) 
L : p we toga у Apple 
{ T1-99/44 

Hicrá-Decision Support System/Finance [D55/F). 
Moskowitz, Robert, sr 7:6 dune р4ВВ-4Ур 
ete Finances / Financial ery ee / Apple п 

Ricochet. william, Gregg, sr 
9147-1465 *"* flames / Arcade / ii a t 

Super FORTH isn't. Williams, Gregg. ат 715 
Мауйй p296-296 ** FORTH / Apple 1] 

Seaihbutk)er {Apple If arcade game), 
Spangenberg, Scolt. sf 7:9 Sap? p3452-35? 
өз” Games f Arcade / Арріе 11 

Tawala's last radoubt (Apple II and 76-80 
éüdvahluru gabe). Lesser, Hartley, sr 736 
Jung? р235-2% 4% Strategy / Сааи / Apple 


11 

Tw baa aldea (individual Tax Plan and Tan 
Preparer). Kran, Шгу de. sr 712 FebB? 
9704-9217 95% Yoneg / Apple iI / Federal 

і ro eri Pinball (Apple 11 йе } 
ero Grav nba arcade game), 
Friedman, Mark. sr 7:9 Sepi? p370-372 own 


Games / Arcade / ӛруіс ІІ 


ATARI 
Galactic (ләм. Wizale, Stan. 
pi76-1U0 99% Arcade / Games / 
ا‎ Commend. Wszàla, Stanley. sr 7:4 
Hari? p7J0.74 т” Game / Arcade / Akar) 


Beyond the peak M Ле (Desktop Plan iT 
не ал 
in aie хлор, Jack. 8 łaa 
к a іе Hogeling / 

ыа, і ptem 


SOFTWARE REVIEW — 


Al fan t шеші iT gas Latocha, Walt, 
р, e “көрі? 0224 tee و‎ T | Games / 
"i-o A Williams, sr 7:3 Мага? 
hd "f" bus ади 11 


? 
Armored Patrol. Callamaras, faa ar #36 
Juna? plé?-166 +è Arcade / Games / TAS-80 


11 
Beer Bs [Appia IT arcade game). Little, Arthur. 
sr 7:9 Sepa? р275-2 тет Суваь / Arcade 
/ Apple 1] 

Deadline: the butler did 16.,.this Lime, Morgan, 
Chris, sr 7:12 Песӛ? р160-161 %%% Games / 
Strategy / Apple 11 

Dino Wars, Stewart, George. ir 731 Wira? 
рМ-24 eer Arcade / Games / TRS-00 Color 

$e МЕ Chase. Wsrola, Stan. sr 1:5 dnd? 
р176-180 *** Arcade р Games / Atari 

Aissile Command, Wazola, Stanley, sr 7:3 
Мағ82 р70-74 *** Dames / Arcade / Atari 

Penetrator. Wazola, Stan, ar 7:12 DecB2 
pl62-164 *+** Gimes / Arcade / TAS-80 Mode! III 

Ricochet. Williams, Gregg. sr 7:12 Dect? 
pl42-146 "ee Games / Arcade / Apple 11 

Swashbuckler (Apple 11 arcade game], 

Spangenberg, Scott. sr 7:9 бер82 р362-167 
*** Games / Arcade / Appia 1] 

Tawala's Jast e (рде 11 and 785-00 
adventure gone . Lasser, Hartley. sr 7:6 
p 923 er eee Strategy / Games / Apple 

m каинат: mayhem іп space, TRS-80 style. 
Fike, Silas. sr 7:6 ША? ТОҒА tes 
Arcade / Games / TRE-BO Model 1 

lero Gravity Pinball (Apple ТІ ec к ден 
Friedman, Mark. sr 7:9 Зерег А ту ымы 

Games / Arcade / Apple II 


Epanut (ep hrisfi gp i hi 

utive briefing system: 4 color graphics 

development for the M i. шагы. 
Petar. sr 7:11 MWovEZ pl§d-170 mea piney 
Program / High Resolution Graphics / App 


MATHEMATICS 
Software Arts’ TK Solver, Williams, жай. sr 
7420 UctB? 0150-176 тте Mathematics / 
Utility Program 


TRS-80 MODEL f 
Armored Patrol. Callamicas, Pate, зг 7:8 


Шай? р162-166 Arcade f Games / 145-80 


Mode! f 
COB0L for the TR$-BÜ0 Models 1 and ili. Archer, 
Rowland. sr 15 7:3 82 р384-412 + 
COBOL / TRS-BO Model f / TRS-80 Node] 111 
LMS > disk operating system for tha TR5-80. 
Damaliuk, Tim, sr Ll 7:3 MarB2 p3?2-3u2 
Systems / TRS-BO Model | 7 
TRS-80 Model Til 
Microsoft's BASIC compiler for the 785-80. 
Kelly, Маша, sr 11 7:3 Mart? p358-170 
feo Compiler / BASIC / TRS-BO Mode! f 
Multides: а n&w TRS-80 disk operating system, 
Archer, Rowland. sr 7:12 0есаг p392-397 
*** Operating Systems / TR5-lO Model l / 
TAS-00 Model 111 
НЕМ005/80 Yarsion 2.0 [TRS-BO Model ti 
kelly, Мәлім, sr 7:6 Мо? 0176-4500 ың 
үйү Systems / TRS-HÓ Model | / TASH 
Ümniterm: smart tarminal programs for tne 765-00. 
Termina! / TRS-BO Model 1 / TRS-80 Mode! 11) 
Penetrator, Werola, Stan. se 7:12 реса? 
plé2-164 vas Games / Arcade / TRS-BO Modal 111 
Pitkies & Trout CP/M for the TR5-BO Model 11. 
Smith, Hal. ar 7:9 Sepa? 0531-5365 *** 
CP /M р 1785-80 Model I] / Operating Systems 
Program generators (The Last One and 
Quic-W-Easi). Stewart, George. ar (2 Га 
е м: 036-55 *+* Program Generator / CP/M f 
TRS-80 Model [11 
Radia Shack Compiler BASIC. Archer, Rowland. sr 
Ll 7:10 0с182 рг24-450 а” Compiler / 
Пале 1 іш, Т.й. 


бА / ТЕ5-80 Model | 

ТЕ5-80 dish editor /fassemt lers. 
& 7:9 Sepi? pSi7.53y ves Assum ler f 
TRS-BD Model J / ТА5-90 Model [11 

The Eliminator: mayhem іп space, 185-80 style. 
Pike, Silas. sr 7:6 Jung? рі70-174 ere 
Arcade / Games / TRS-BO Modal t 


UTILITY PROGRAM 

Engcutiva briefing system: a color graphics 
development for the Apple I1. — Callaedras, 
Peter. sr 7:11 Нонг р164-1/0 see utility 
Program / High Resolution Gésphics / Apple 11 

Flexibility gf ¥isiPlot |АррТе 11}. Ramsdell, 
Robert. sr 7:2 Ғавб2 pM-35 esa Plotting 
f Utiitty Program / Apple 11 

Graphics Magician; easy antmatioa бе the Apple 
Ii. Callemaras, Peter, ay Frill Nova? 
9138-144 99% Animation / àppie |] / ULIE ty 
Program 

Mitrotbet!] and Unica: Unia-atyle enhancements for 
СРН. Kern, Christopher. sr 7:12 Deck? 
Вф206-220 ear utility Program / UNIX f CP/M 

Software Arts’ TK Solver. William, Gregg. Gr 
7:10 Oct p360-3/6 *** Mathematics / 
ТТІ (ty Program 


WORD PROCESSING 
Two word processors for Marth Star. 
Edgar. se 7:4 Aor82 р212-320 
Processing / Korth Star 


СомаһҺ 
ter — Word 


SOLAR ENERGY 
Мын! "Настев тА Sha Sun's kbergy" Tiv the 
Cinare PET. ye ry. co} il fib 
duni? patsy ә RET у tome / Conversions 
SOUND EFFECTS 
Add programmable »ound effects t9 your Сота, 
Clarcia, Stovu, cot Li 7:7 dut? p60-" 
are Hardware Construction / Ілгегііке 
Akari tutorial, part 7: sound. Fraser, Bob. art 
1:3 Merde pj 49% Progrimming 
Instrutktign / BASIC / Atari 
Мағ! tutorial, part B: generating sound with 
software, Fraser, Bob. ark 12 7:4 Aprbe 
р124-150 «ға Atari / Programming Instruct iam 


/ BASIC 
SPECIAL EDUCATION 
Cepputers and the special education £lassrooe. 
Sicali, Thomas. col 7:9 Sap? p27U-274 eee 
Software Publishing / Yendar Gulde 
(999: ап approach to Sducatiang disabled children. 
Weir/et al. ort 7:9 Sepi? pid42-Jag vw 
Logo / Handtcapped f О» Idren 
SPEECH 17109 
Cognivon 770-1003; voice recognition and Guiput 
for tha Apple 11. Murray, William, Be 7:3 
^ p2?3]-738 4% Hardware Review / Appte 


Compos ita PET video ) 28-based ebice-racogntitton 
syttea. Сізуеін, Steve. col 7:8 Аш2 p420 
ве» Aya ANTE / Video O1splay 7 PET 

Uro volceprings to pg speech, Ctarcta, 
Steve. cal 7:1 Mari? pS0-5d 9?» He 
Construct (on 

SPELL IHS 

Osborne 1, Joke's new friends, ind spelling 
revisited. Pournelle, Jerry, vol 7:4 Apra? 
pélt-238 ese Qsborne 1 / Word Processing / 
Hatheaat ics 

Software tools Гог weiters- Holder, Wayne. art 
LJ 7:7 Je|B2 pisg-lad «ве Writing / Word 
Processing / Programming Dagign 

Supercalc, spelling programs. BASIC compilers, 
and home-grown accounting Pournelle, darty. 
col 7:5 Mayi? p226-941 9%% Compiler / 
aud pl 

Termina) madness, The Ward, бгаан ін, and then 
some. Pournelle, Jerry. cal 7:6. фила? 
р285-300 4%” Terminal / Keytourd / Pascal 


ET 

Lotus Development Corporation's 1-2-3. 
Gregg. г 7:12 Dac8? pid?-i98 ** 
Software Reviews J [BM Persona) Computer 

STANDARDS 

introduction to the human applicatioha standard 
computer interface, pL | Rut 1, Cnr is. 
art 7:10 182 р291- 310) 4% iher interface 
/ Design 

Introduction to the human applicationa standard 
Computer interface, pt ё Authowsit, Chris. 
іні 7:11 Novi? р379-390 "es User Inlar Face 

Of 18И, operating systems and Rosetta Stones, 
Morgan, Chris. col 7:1 Јата? pb-1Q ee 
IBM Personal Computer / Operating Systems 

On the way Lo standard BASIC, Kurtz, Thomas, 
art 7:6 Jonh? р15;Ұ-218 e BASIC 

Pascal standards. Doyle, Thomas. col 7:2 
Feng? pi?? ms Pascal 

VIA Pxbet went board / Totem poles and TTL / Tos 
standard stops here, Charcia, Steve. col 7:4 
Арга2 раз *** Input/Output / Apple 11 / 


5-100 В) 
STATISTICS 
üresking the jargon berrter; designiag programs 
For humaniata, Helte/Meite. art Ll 7:7 
МІН? р?6-104 жет PET / Sacía] Science / 
Archaeology 
Edu-Wore't Statistics 1.0. Elliatt, Brownlee. 
ғ 7:10 Octal р400-404 т?» Software Rev lew 
/ Apple ii 
Aiglorian and the aicrocomputer. Romer, Don 
art 1:7 Julge 160-176 94% History f 
Sac tal Science 
iparating systems, languages, statistics, firates 
and tme lone wolf. ете! іс, darey, co] 711 
Чалай? p112-158 *** Operating Systems 7 
L — г Software Piracy 


williams, 
. 


% 


ТХ 

Adapting sicrocomputers іс Wal) Street. Franz, 
Robert. art 7:10 (КІ? ршј-92 вте 
Manügeeent / Investeamt / Hus Insts 

Stock market ў Basic Quéstinns / Portable 
terminals / Measuring devices. Cliarcia, Steve. 
to! 7:9 50982 р499-500 =se Ack BYTE / 
Terminal / Apals 11 

STRATEGY 

Deadline: the butler did 1t...thi4 tiam, Morgan, 
Chris. se 7:14 DecB2 pi60-lo] *** 
Software Review / Ganes / Apple tI 

Marketplace (TAS-60 Mode) FIT te tecomput ing 
game). Dickingow, Robert. art Ll 7:10 
Origa pl46-(74 "= Games / 
Teleconmaunirations / TAS-@0 Mode! If] 

Qinti-maze (Apple 11 game). Тай, Robert, art 
n EN Sepi? pmi- *** Games / Purrles / 
pp ie 

Rimgquett (Appia ЇЇ adventure game). NITIS, 
Gordon. ort LI 7:30 СИЫР pi?&-205 вав 
Genes / Appia ЇЇ / Contests 

Tawala's last redoubt Аорта [1 and ТЯ5-80 
adventure geme), Lesser, Hartigy. sr 7:6 
небе a 2% ~= Software Review / Games / 


Agp la 

Taree Det Tee {765-80 Color Computer gème). 
Stuart, John, ard Ll 7:4 Зер рм-5) == 
Games / Puzzles / TRS-80 Color 


STRUCTURED PROGRAMING 


Struc tured ing if BASIC. ісіміі, Mprk. 
arl 11 7:1 dant? рё10-015 = BASIC? 
Programing instruction / Cromeuco 

Structured strings in HASIL, Stockburger, David. 
col Li 7:5 Maya? pJXos-Jja 4 

ae و‎ jastruction / BASIC / Ро?у-88 
T 


Measuring attitudes with а PET. Heisa, David. 
art ii 77 жш? р208-246 ere Social 
Science / Psycholggy / РЕТ 


оча Гог the Apple НІ, the TL-99/4A and the 
Т85-80 Colar ter. Atilia, Gregg. ir 
L3 FIR А2 р230-250 өза Software Rev few 
f Logo / Apple НІ 


T1-99/44 


TAS-BÓ COL 


OA 

Build a half-year clock for Lhe Calor Compoter: 
fourth In a series. Barden, ІЛЕ, art LJ 
7:3 Мас? 100-122 ==» (осв у 
Comtruction / wire Wrap 

Color Computer dist 5узісе. Stearmsn, Colin, 
Б! М2 9312-328 ** Hardware Review 
Minidisk Drive / Operating Sys tens 

Computer -contcal led А چا‎ / 21561 homa 
£anlrot / Current overloads. Ciarcia, Stave. 
co) 7:7 dull рад] *** Аср BYTE / 
Agriculture / Control 

Cows af? catalogs / TV Jither bugs / Üownisedim 
to CP/M у Speedometer, Ciarcia, Steve. col 
7:5 May8Z p396-4D00 а= Ask BYTE 
Agriculture / CP/M 

Dino Wars. Stewarl, George, se 7:3 Marg? 
p74A-7b  *** Software Review / Arcade / Games 

Easy entry program for Radia Smack'« Color 
Computer. Field, Tim. col Ll 7:4 AprB2 
p4B2-48? Өз Ubi tity Program / Machine 
Language 

Genaral-purpose 1/0 beard for the Colter Computer, 
Harden, William, art LI 7:6 Just? 
p260-282 += Hardware Construction / 
Interface / Input/Output 

Inexpensive transducers for the TRS-00, part 11 
i real-world woe в Barden, William. art 
7:1) NMevH2 р418-444 494 Interface / Т)%-80 
Model | / A/U Converter 

Ports af entry and soft breezes for the Color 
computer and Model IIT. Garden, Willian. әт 
L3 7:5 мауй/ pl62-198 "+s TRS.80 Mode! TIL 
/ Tape Cassette / Input/Output 

Threw Ора Tee (ТИ5-80 Color Computer дата). 
Stuart, John. art 11 7:9 “арі? p. += 
Gates / Puzzles / Strategy 

Үйіса aynthests for the Color Computer: ІМ т 
а terius, Barden, Wiiliam, art 13 7; 
Feta? p256-706 *** Voice булан / 
Hardware Construct ion 


ТЕ5-80 MODEL 16 


Four new products from Radio Shack (TR5-BU Mode} 
16, hard disk, terminal}. Margan, Chris. art 
7:92 Narb? p40-43 99» Hard Disk Drive / 


TRS-BU Pocket Computer / High Resolution Graphics 
TRS-BO MODEL | dui = 


Apple Sweet Talker / Low-cost mocitor / TRS-BU 
vector graghica. Ctarcia, Steve. cpl Fil 
алй? p 09 ss жұ BYTE / Apple 117 
Video Display 

Areored Patrol. Callemayas, Pete. sr 7: 

Vo pló2-Inb "тт Software Review / Apcede 
% 

Bulld а joystick А-с0-0 converter for the TRS-40 
Model I or ПІ. Barden, William. arg Li 70 
Jani? p1650-194 ara Joystick 7 
Analog/Digital Circuit / TRS-BO Mode) 111 

COBOL for the 1835-80 Models | and ІП. Archer, 
Rowland. ағ 15 ?:1 Mari? paa4-alz2 are 
Software Review / COBOL / TRS-HU Moda? 111 

Centrol!ing heat surges / {10-20 video display / 
Swel Talker interface. Ciarcia, Steve. cal 
ҚА Apr&2 ph30-431 4» [0-20 / Voice 
Synthesis / COM 

Dist drives / ADF lowercase / VIC cassette 
5.100 & TR5-80 / 2551. Сіагеіа, Steve. со 
7:16 (саг p453-A54 494 Ack BYTE / Floppy 
Disk Drive 7 #10-20 

Dish — 1 system for FORTH: ап in-depth lank 
at пон а aperates. , Pater. ark L? 

:4 Aprü2 р122-35В теч Operating Systems / 
FORTH / Programming мкр 

Double your TAS-HO's yreaphics resolution. 

Haddad, George. col Li 7:/ 0182 р44й-451 
saa Graphics ¢ Hardware Modification 

General-purpose 1/0 board for the TRS-ND Models | 
and Ill. @arden, wtlfiam, art LE 7:8 Аби? 

0291.-321  *** Input/Output / Hardware 
Construction / TRS-BO Model III 

Genaral ing Mahr's circle (TRS-S) Mode! |]. Р, 
Robert. cal 11 27:10 0682 р312.11 м 
Phystes / Mathematics 

High врева printers / Leva? | tape format / 
Comyter lab essentials. Clarcla, Steve. cal 
1:1 Мағаз рб42-443 *»» д AYIE / Printer / 
Fest Equipement 

Inexpensive transducers for tha TRS-BO, part 11 
( raa V -wcr 1d won anim. Garden, William. art 

Pill Коча р416-444 © Interface / ТА5-80 
Color / A/0 Converter 

LOOS = disk aperating &yíLém For the TAS-80. 
Daneliuk, Tim. sr Li 7:3 Agr pij2-38Z 
as" Software Geavicw / Operating Systems / 
TR$-80 Model НІ 

== у А + Мне س‎ m 6: А "Ta 

Б) package. апапак 1, rt. èri 
(з Sr dend? р100-110 


evr Utility Program 
f kaya / Terminal 


185-820 MODEL 1 (CONTINUED) 
ко 


111: fRS-BO Model If! features for your 1 
[. Rocke, Joe. art 11 7:4 Apra? o "ч 
oe Utility Program / Xeybuard / Víduo isplay 

Mail arder / TR5-HU merge / 280 monitor / 
Colar-manitor banüwidihs. Ciarcia, Steve. cdl 

Til Jani? ра-406 tee Ash Arie 7 
Retailing / Monitor 

Hicrosoft's 1С compiler fue thg TRS-80. 

Kelly, Mahlon. sr Lt 7:3 Mara? pio8-170 
"e Software Review / Compiler / BASIC 

Microvec: the other type of video display. 

багте 1, Billy. art 1) Fell ін pSOH~ &?H 
see Video Qisplay 7 Haróware Construction / 
High Resolution Graphics 

Multidos: а new TRS-80 dish operating system. 

ar emi ag! SP ЛЫ df A еі 
маги exten rat tes 
TAS-80 Hodel 111 T , 

WEWOOS/G0 Verstoo 2.0 1185-02 Mode! 1/111]. 
Relly. Mahlon. sr 7:6 Дапа 9376-400 өз» 
теш lew / Operating Systees / ТАЗ-60 

бөлі (егес smart terminal program for the 795-80. 
Liddil, боз. sr 7:2 Febi? pon2-)h& яза 
Software Review / Terminal / ТА5-Ш) Mode) [11 

Po(ritpourri af ideas (TRS-80 cone generator, 
Lelephone disler, AS-23¢), Barden, William. 
art LJ 7:4 raz р158-182 е ТЕБ.) 
Model (ft £ Input/Output / Hardware Construction 

Programming PERT іп BASIC. Ztemerman/Coorad. 
art 11 7:5 MayB? p465-478 +» Planning i 
Management / Business 

Programming critical-path method in BASIC. 
Pimmerman/Conradj. art Li 7:7 lb? 
р178-291 %%% Management / lüusinecs 

Putting real-world interfaces Ln work, part $ 
Ү85-80 monitoring). farien, William. ari 

710 0с(62 р958-123 *** Hardware 
Construction / Control / Interface 

Radio Shach Compiler BASIC, Archer, Rowlami, or 
Li 1:10 QetB2 p224-250 *** Software 
Review / Compiler / BASIC 

Simulating naighbarhnod segregation, 
Dethiefren/Moody. art Li 7:7 i 
0178-46 е” Sorjal Science / Simulation 

ТКБ-а0 BASIC program hang-ups: ihe reasons and 
some sOlutions. Tester, Glenn. art L3 7:3 
MayB2 р318-3%) вее Programming Instruction / 
BASIC / TRS-AD Mode! 111 

TRS-BU EPROMs / ТІ-58С printer Interface / 
ROM-based BASIC / Power backup. Clarefa, 
Stuve, со! 7:2 Feb? plés-366 тте Ақ 
BYTE / Printer / Calculator 

TR$-80 clock / Low-cost computers, €Jarcta,. 
Steve. col 7:9 Зәрі? р500-501 9» Ask 
BYTE / Microcomputer System 

Та5-80 disk editor/assemblers. (мегінш, Т.А. 
sr 7:9 5ер8ё p537-539 994 Software Review 

T jp f TR&-BO Modet 117 A 

liminator: mayhem in space, TR5-40 BEYE. 
Pike, Silas. cr 7:6 Jung? рім tee 
Software Review / Arcade / Games 

Thirty mre days Lo faster Input. Roberts, 
Edward. col Ll 7:1 Janë? plas еә 
Keyboard / Computer Assisted InstrucLion / 
Education 

үміт the Model 1/11] R$-23éC port. Barden, 
William. art Li 7:7 МІН? pài180-i76 mm 

Ң5-227 / TRS-80 Model ІІІ / Serial input/Output 


ТЕ5-80 MOOEL 21 


Jetset {185-80 Mode! 1] flying simulation). 
Szymanski, Eugene. art Ll БІ) Мой? 
р272-122 *** Genes / Simulalion / Fiytng 

Pickles b Trout CP/M for khe TAS-80 Model 11. 
Smith, He]. sc 7:9 Sepa? р51!-56 "ә 
Software Rev ign / CP/M / OperaLing System 


TRS-BO MODEL 11 


Build a joystick A-to-D converter for the ТИ5-8й 
Mode} ] or 11]. Bardean, William, art 11 7:1 
JanHé р160-184 *** Jovatica / 
Analog/Digital Circuit / 5-90 Model 111 

COBOL for the TN5-B9 Mogals ] and 111. Archer, 
Rowland. sr LS 7:3 Merb? р184.412 «ee 
Software Review / COBOL / 5-40 Model 111 

Genara)-purpese 1/0 board for the TRS-80 Models | 
and 111, Barden, William. art 11 7:8 Auge? 
р291=321 *** Input/Output / Hardware 
Construction / 5-80 Model [11 

LMS = disk operating tam for Lhe 1755-80, 
Uaneliuk, Tim, ar 7:2 Marl? o3He3UR 
Р a Review / Operating System: / 4-80 


Marketplace (TRS-BO Кәде? 111 telecosmputi 


game). Dickiason, Robert, art 1] 7-1 
0с182 р146-175 wee fangs у 
Telecommunications / Stra 


Mode] NII А ta D revéstted. Garden, HI11 lam. 
a=a 


art Ll 7:5 SepH2 р2ӯч-418 
Analog/Digital Circuit / Hardeare Construction 
{ A/D Converter 
Multidos: à Пен TRS-UO dish parating system. 
Archer, Howland, sr 7:1? Derê? 1392-397 
P 3 ii ai Review / Operating Systema / 5-8) 
8 
VEWDOS/60 Version 2.0 (TRS-BO Model ТА). 
Kelly, Mahlon. sp 7:5 Jung pi/b-400 oes 
eae f Operating Systems / 5-80 
ümniterm; mart terminal program for the TRS-&0. 
1104011, Bob, sr 7:2 Feb p2se-255 swe 
Software Review / Termina! / 5-80 Model [lI 
Penetrator. Wszola, Stan. ar 7:1) Deci? 
ya wee Software Review / Gemas / Arcade 
Po(e]tpourri of idsas {TR5-20 tona generator, 
ta laphone dialer, 85-232). Barden, М111146. 
art L3 7:4 Арғ82 plbH-]H2 te» 5.85 Hagel 
ШІ f Inpus/Gutput £ Maeüware Construction 


December 1982 & BYTE Publications өс 529 


TR5-80 MODEL LII (CONTINUED) 
Ports of entry and “ПҒА browses for the olor 
Computer snd Model ІІІ, Harden, ч 11 ѓам, aft 
LI 1:5 Heyl? ріш-ізі 999 и-и іше / 


TR5-BU BASIC program hang-ups: tee reasons and 
some зоот. Tatler, Gleam. ark id 7:5 
Mal? pJid-33u *** Programming MCN / 
BASIC / 5-4) Mode) 111 

TR5-BO disk editor/ajsemblers, Пепе, Т.А, 
sr 9 Sep ро37-539 ез Soflware Aew ilen 
/ Atsembler / $-BO Model 111 

Using the Mode} І/ІГ 85-2326 part. barden, 
Wiliam. eek LE. 7:7. Jule p3R)-J76 %е4 
85-232 / Sedu Model [Il ¢ Serial [aput /Dutpat 

T85-BQ POCKET COMPUTER 

Bast converstan on the TRS-NU PockeLl computer. 
Dolan, avid. cod Ll 7:8 Agr&2 р4]5-53д 
яғ. Conversions / Binary / Hexadec imal 

Four new products from Radio Shack (TRS-HU Hore! 
16, hard digh, herminai}. Morgen, Cores. art 
Hà Maraž 40-43 *** Hard Dish е é (ign 
Reyotution Graphics / TAS-00 Madal 

TARE CASSETTE 

Ald a Саѕебіс imtwrface td your ¥iC-20, Hale, 
william cot 7:3 Mari? p272-274 е”, 
Harquere Салаты ton ғ Interface / VIC-20 

Parts of entcy and Soff breezes for the Color 
Computer and Mode? (11. Garden, Wilitem, art 
13 7,5 Наум pibt-298 өзе TASI Color / 

ut Model 111 / laput/Output 


FIT = a (ederal incom taa progran in UCSU 
Pascal. Heyman, Edward. art 18 7:7 Feb? 
glib- Aj» 9%” Fadere) Government / Paxcal 

Так tips far computer owners, Fauernan/Moller. 
arl 210 FebH2 р212-014 sre Business / 
Fedara! Government 

Two tà^ aids [Indyvidua] Tax Plan and Tac 
Preparer). Evas, Mary Jo. sr ?:2 Раг 
p204.2]2 ase Software Review / Appla Ul / 
Federa) Government 

Using the LOOKUP function (n шы, Ramsfell, 
Robert. со! 7:4 Aug? р442-445 ore 
VisiCalc і rem Instruction 

TELEGOMMUN ICAT? 

өтіл In (message system for handicapped 
people}. Rush, Wiliam. hr 7:9 Be 
р240-245 *** Hardware Review / Handicapped / 
Telepnang 

Apple talks with the Geaf. nodes, Med. art L3 

2:1 Janê ріб8-186 ттт Handicapped / 
Interface / Appia 1f 

Marketplace (ТЯ5-80 Model LIT وو‎ Ki; 

nmi Dickinson, Robert. arr Li 
192 р145-174 *** Games / Strategy / TRS-BU 
Mode! 11) 

TAFT: termina! Apple eith file Eransfer. 
Gabriele, Tom. ert (1 7:6 dun? рі10-432 
eee Terminal / Appte 11 ? Data Transmission 

TELEPHONE 

Abiliryphuse |messaga system for nandicapped 
people). Ruan, William, mr 7:9 Sepa? 
0240-2406  *** Hardwire Review. / Handicapped / 
Telecommun icat tans 

TERMINAL 

Briefcase computer sarkar heath up, Morgan 
Carts, col 7:7 МІШ р6-10 % Portable 
p p f Microcomputer System 

lt берепез ph уйме viewpoint (ADDS Vlewpe lat 
video terminai. Moore, Alien, fre fr? Juss 

р405-4|1 “ға Hartware Review 

AMIKBUG and Іле ТЯ5-20, park 2: A file transfer 
and Omuuggi^g package. Lehenshi, Mobert. art 
1 71 Jandy piuUg-1]O *** НІ" Program 
# 185-80 Hoge) i / AIKGUG 

бөлі геге: smart terminal program for the TRS5-GU. 
Liddil, Boh. $r 7:2 F prsi-25g == 
"ind Review ў TRS-BO Моде! { / TRS-UD Model 


Persona! compuler as an interface to а 
corporate. „аот ion system. McBurney, 
Н.Я, art i16 7:10 Get p3i5-15g ті” 
Apple Li / Pascal / Management 

REA y9-3]0) dats terminal, Daneliuok, Tim, бу 
7:1 Jan? р141-128 ®t“ Rardwere Ray bow 

Revolution in your pocket | 120 ори 
System), Morgan, Chris, col 7:4 Apri? 
p5-18 106 

Stock market / basic Questions / Portable 
тегеле! / — - devices. — Ciarcia, Steve, 
col !:9 Seps? рі59-50 9%” Ask UYE / 
Stock Market Apple ii 

TAFT: ішгейлаі ы "m File Lreansfer. 
Babrieis, Tom. art Ll 718 JunBE2 p410-43* 
see Appia I] / Data Transmission ? 
Telecommin icat tons 

falkiag terminals (text-to-speech tram lation). 
Stoffal, David. arl 7 ¥ Sepa? prlu-32] eee 
Yoice Synthesis / Handicapped / Vendor Guide 

Tele-¥1C. Commodore bresks tne УП) prica barrier 
Fue moder. (ом, Max- hr Ll 7:1 Mariz 
PEAY 4%" Hardware Review / СЕЙ) / Modes 

Terminal madnets. The Word, Grammatik, али Lhen 
some, Pournelle, Jerry. Col 7:6 dunk? 
0286-10)  *** Keyboard / Spelling / Pascal 

Terminals, Keyboards, and...software piracy. 
Pournelle, Jerry. colt 7-11 мени? р194-415 
tee Keyboard / Software Firacy / Book Aew ies 

Музе Vechaniogy's 81-100 terminal, Haas, Mark. 
ür 7:10 Octó? pJ97-39ó **"" Ішгйтагв Rev low 


5T 
frupps-disa performance. Yallrakis, W.. со! 


+1 dınê! plld-116 *** Floppy Dich Driva ? 
без (50 
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TEST {CONTINUED} 
Test your aemory using Ene Barber-Fote algorithm. 
Pinnick, HA, art L3 718 Deci? рі)4.4іМ 
bee Nemar ry / Oat / 09045 
TEST EQUIPMENT 
Applescope stores dual traces. MacNicol, 
Gregory. hr 3:6 Jup? pand-477 see 
Hardware иу ew / Apple 11 
liigh speed printers / Leve] | tape format / 
Computer lah essentials. Ctlarcia, Stave, cal 
Fd Масіг р442-483 "*** Ash BYTE / Printer / 
TAS-A0 Hodei | 
turn your Apple IT into s d agri ge 
Кегін, Larry, art tJ p52u-510 
*** Hardware Construction / Za u 
ТЕАТ EDITOR 
Designing а teat editor? The usar comes firik, 
Jung, Steven. art 7:4 Ape pzg4-JOg em 
Programing Design / Mord Редсеркіһе j Consumer 
lnforeat jan 
Managing words: what tapsnilities shouid you nave 
with ® тек ed!tor?, Finseth, Craig. art 7:4 
Apr? pXu2.310 aes ford Processing / 
Programming Gesign 
Program your оиб un , ane part 1: avotd 
complex cocmandt.... Рода, Aichard. art 7:9 
Зәрі? p476-489 99% Programming Design 
Program your own kert editor, park ¥ 
ivideo-display-orlented text editor), Fobes, 
Richard. art LJ 7:10 0187 p406-446 тте 
Programming Design 
Test ediling with Compuview's ҮЕОІТ. Thompson, 
H.B, Sr 7:3 Marü? p262-240 ее Software 
Review / CP/M 
THREE-DIMENSIONAL GRAPHICS 
Interactive 2-0 graphics fer the ісбір 17, 
ie qu, yi қ. 3: 2 боча: 
«205 4% Apple 'a&Ca 
TINY BASIC 
IntroducLian іп NSC Tiny BASJC: kw language of 
the 1058071. Mandy, Jim. art Ll 7:4 Арғ 
0452-48] eee 
TRAINING 
Interactive training $n card lou Ттолағу 
risyscitation, Hon, syi. art L9 7:6 
Jung? pl06-]38 t+ Medicine / Videodisc / 
WM 


“card's migration, part 1: translators ((Р/М-й6 
IH Tabor Taylor/Lemuons. art 13 7:5 
Jun? р321-М4 ee [R/M / CP/A-B5 / 8005 

TROUBLESHOOTING 

Digital troubleshooting with aignature analysis 
HP-5004A), Рішелі, Steven. art 7:9 BE 
p4o6-474 ere Signature Analysis 

Troubleshooting with electronic signatures. 
Piggott, Kenneth, art 7:1 pi 
owe АДЫ ames Ё Signature Алау 

TURTLE GRAPHICS 

Problem solving with Logo: using turtle graphics 

to redraw а design. Wainreb, William, art L9 
7:11 9082 рі 8:194 re Logo / Appie [1 / 
Problem-Solving 

TYPEWRITER 

wp selectrics / dank selecting memory 
4 50 Mz power, Clercia, Steve. col 7:10 

05182 р452 =e Ask BYTE / Memory / Power 


Supp ly 

Medianix's ETL, Welborn, Hoberl, hé 7:7 JulB? 
р?84-288  *** Hardware Rayiew / Printer / 
Inter face 


Wicrosne!] and unica: Unia-styTe enhanceaanks for 
CP/M. Kern, Christopher, sr fil? Deck? 
p206-220 vvv Software Review / Utility 
Program / CP/M 

USER INTERFACE 

Ateri tutorial, part 10: human engin ا‎ 
Crawford, Chris. art 7:8 p302-318 
ome Atari 

Designing the Star uter interface. — Saith/et a}. 
art 7:4 AprB2 pedz-282 =+ Xerox Star f 
Business 

Мы to nse color displays affective ly. 
Durrett/Trezona. art 7:4 AprB2 pSQ-53 е 
Color Display / Color Graphics t video Dilay 

Human-factora case study based on tha i4 
Personal Computer. [Looper fat hi К 7:4 
Apri? 56-7? we [ИМ Persons! Computer / 
Keyboard / fideo Display 

Humen-factorg style guida Гог rom desi 
Simpson, Henry, art 7:4 ӛргіг р1йй-1 

Programing Design 

Introduction to tha Ayman td es standard 
Computer interface, Ші Rukkowsk), Chris, 

ат 7210 cibe 9291-20 976 Standards / 


Design 
Iatroduction to the human applications standard 
computer interface, pt 2 . Rutkowski, Chris. 
art 7:11 Nord? р379-190 4% Standards 
UTILITY PROGRAM 
BASIC formatted нн (ТІ НАС). Subbalan, 
Maliadi. са! Mara? р162-164 ree 


BASIC 

BASIC plottiog subrpyting: sophisticated plotting 
with your ИА-80, $rego]i, Lawrence, art il 
{13 Merd? 157-156 saa Plotting / Printer / 
BASIC 

СНІПІТІ a graphica-character editor (Appla 
Pastal). Sweet, derry. art ій 71 
pázb-dd4à tat Appie |] / Pascal / Graphics 

Cnarecier ڳHItor‎ For thy Atari. Kilby, Tim. art 
LJ I:id есй mià/-174 *** Grapnics / 
Атаг) / Programming instruction 

Оооо іе iden 21 суре sS tor your Apple. 
Pulney, Charles. co! FehH2 g413-423 
teg High Aesalubian Graphies / Apple IT у 
rinter 


UTILITY PROGRAM (CONTINUED 


Easy entry program for Hadid Snack'& calar 
Computer. Field, Tim col 11 7:4 AprH2 
p4dg-487 ree Т5.) Calor / Machina Language 

Epson HX-BO pri^t-control program for the Apple 
ІІ. Starbuck, Will, col Li 7:1 Wr? 

рі66-170 * Printer / Apple 11 

Executive briefing system: а cotor graphics 
development fer the Apple ІІ. Callamaras, 
Peter. sar 7:11 Науй2 plb4-170 = 


Soflware Review / High Resolution Graphics f Appie 


Fill forms system: CP/M programs to cut down on 
paperwork. Roen, Bill, art 11 7:1 barb? 
ро18-230 =т= Business f Printer / CP/M 

Finding wards that sound alike; the Sounder 
aigorithe, Jacobi, Jacob. сп! Lil 7:3 ard? 

73-474 a» BASIC / Apple 11 

Flexibility of VisiPlot (Apple 11). Ramedel}, 
Robert. sr 712 Ғеһ82 012-3585 tea Software 
Review / Plotting / Apple 11 

GEOSAT program [calculates the position of 
communications Satellites); Emmett, Steve. 
art 11 7:1 Jana? рін 42 = 
Broadcasting / Data Transmission / Appie 11 

GAPRINT: am Apple utility program for dot-matrix 
printers, Arnott, Douglas. art L3 21172 
бесі? 0398-403 *** Printer / High Resolution 
Graphics / Apple 11 

Graphics Magician: easy animation for the Apple 
tt. Callamaras, Petar. sr 2:31 Моч82 
0138-144 ee Software Review / Animation / 
Apple il 

Listing the disk directory in CP/M-based Paxca!. 
fuat, Danîel. col LB 7:6 Jung? рб97-501 
eee Pascal / COM 

Lowercase descenders for the Epson MX-70 ре 
11). Piggott, Bruca, art 13 7:3 мүм 
p248-254 тет Lowercase Mod(fication / Appie 
JI 7 Printer 

MIKBUG and the TRS-BO, part 2: A file transfer 
EY ш Pests Labensk Y, Robert. a 


TAS-B0 Mode! I / 
MIKBUG / Termine! 

MOD 111: TRS-BO Mode) [1] features for your Mode! 
1. Rocke, Joe. art cl 74 ápr? p380-396 
вее TRS-BO Model I / Keyboard / Video Display 

Hicroshed] and Unica: Unix-style enhancements for 
CP/M. Kern, Christopher. sr 7:12 Dec 
р206-220 *** Software Review / UNIX / CP/M 

Semidisk, Software Tools, the BOOS blues, Power 
and (1574, Pournelie, Jerry. col 7:8 
p342-363 *** CP/M / LISP / Book Review 

Shápge-drawing program far ме Ет, {apple 
11). Brock, Thomas. col 
0110-314 Printer / к-н П 

Software Arts’ TK Solver. Williams, Gragg. sr 
7:10 Oct? pi50-376 *** Software Review / 
Mathematics 

Text-handling routines In eatendad BASIC. 
Greanhalgh, Roger. coi L1 7:5 2 
р450-467 е BASIC 

Underline filter for matris printers. famed, 
Adam. col LB 7:1 Warf? p300-306 «Өз 
Printer / С Programming Language 

Word-counting шін for writers. Roberts, 
Steven. col L3 7:6 dunda р237-240 ч» 
Writing / Гготмесо 


Action games for tha VIC-20. favanagh, Russell. 
ap 7:12 Dec? pl50-156 *** Software Review 
j Games / Arcade 

Add & cassette Interface ta your YiC-20. Hale, 
William. col 7:3 Маг? pe?2-27A uve 
Hardware Construction / Tepe Cassette f 
Interface 

Controlling heat surges / V1C-20 video display / 
Sweet Talker interface. Ciarcia, Steve. cel 
7:4 AprB2 ра30-431 +a 7805.80 Bode) 1 / 
Voice Synthesis / CBM 

Disk drivas / ADM-3 lowercase / VIC cassette / 
5-100 & TAS-40 / ZEAL. Ciartia, Steve. col 
7:10 Üctü2 p452-454 *** Ask SYTE / Floppy 
бізі Drive / TRS-80 Model 1 

Tele-YiC: Commodore breaks tha $100 price barrier 
for modems. ісіну, Мак. hr Ll 7:3 Ңағ 

d жәе Hardware Review / Modem 7 

ermina 


ТІР 


Tuning up the 1802: а simple music composition 
bratner. Makosinzki, Art. col L2 7:7 182 
peaz-447 е” Music / 1602 
ир” expansion / TTL data books. Ciarcia, Steve. 
ca) 7:3 Mar82 p445-447 *** Integrated 
fYreudts 


VENDOR GUIDE 


Computers and the special education classroos, 
Sicott, Thomas. col 7:9 Sepa2 р?70-24 ses 
Special Education / Software Publishing 

Microcomputer graphics primer. Williams, Gregg. 
art 7:1) NovBZ2 рёё8- 470 ê Graphics / 
Video Display / Computer Instruction 

State of industria] robotics. Callahan, 4. 
Michael. arl 7:10 eth? р125-149 ara 
Robots / Manuf ecturing 

Talking terminals {taat-to-speech trans hatian), 
Stoffel, David, art 7:9 Saps? ргін- 27 +t 
Termina) / Yoice Synthesis / Handicapped 


VICTOR 9000 


Chuck Paddle; am interview with the chief 
designer of the VícLor 9000. Lemans, PAI, 
srt 7:11 WawE2 р256-271 e interview 7 
People / Design 

Victor Certain tha Victor $000 computer 
Lemmons, fil, Ar 7:11 med 216-24 тə. 
Hardware Raviee / Micracompuler System 


VIDEO DISPLAY 


Apple ІІ BO-coluan video boarda: five popular 
units. Howland, John, fr 7:5 Мауна 
0252-2066 *** Hardware Rav lew f epe 1I 


ViOEQ 0J5PLAY (CONTINUEO) 

Apple Sweet Talker / Low-cost monitor / 105-80 
vector graphics. Charca, Steve. col Fel 
фий? 408-409 «=r Ask BYTE / Apple 11 / 

ТА5-80 Mode! i 


Composite PET video / ZB-based voice-recagai tion 
system. Ciarcia, Steve. col 7:5 Aug? p4z0 
тет Ase BYTE / PET 7 Speech Recognition 

flow tq use color iwl effectively. 
Durrett/Trezona. art 7:4 Ӛрей? р50-53 *** 
Calor Display ) Color Graphics / User Interface 

tuman-fectors Case study based on the ЇЙЇ 
Personal Computer. Cooper/et al. ert 7:4 
Merü2 p55.72 *** User Interface / ШИ 
Persona! Computer / Keyboard 

MOD Ifi: TRS-BO Moae! 111 features for your Model 
|, Roche, Jog. art Là 7:35 ісгйг р3%0-3у6 
eet 75-80 Model | Z Utility Program / 
Keyboard 

Microcomputer qns primer. Willigus, Gregg. 
ert Fill nová? p4450-470 *** Graphics f 
Computer instruction / Vendor Guide 

Microesc: the other type of video display, 
Garrett, Billy, art Li 7111 p506-528 
eet Hardware Construction / Nigh Resolution 
Graphics / TR5-BO Model | 

Mora Apple BÜ-colum Boards, wWiliiams, Gregg. 
ar 7:5 Mays? р256-271 ere Hardware Revine 
/ Apple П 

Soroc 10-120 slave monitor / QST shifk- oci 
problem / Audible alarm, Clarcía, Stave. col 
?:6 мо рім-435 *** Ask BYTE / OSI / 


Keyoos 
VIDEO GAME SYSTEM 

Wectrea Arcade System. (Clark, Famela. пг 7:12 
Dect р12-93 79” Hardware Berien / бала / 
Arcade 

V1DEQOIS. 

Build an interactive-videodisc contra! ler 
ү uper ҮР-1000). Ciarcis, Steve. col 715 
unBZ p60.74 *** [Interface / Control 7 
Hardware Construct ian 

Interactive training in cardiopulmonary 
resuscitation. Hon, David. art L9 7:6 
жа pl06-138 +» Medicine / Training 7 
Simulation 

fatarprat va og) as “a а "e мае са 
system, Laumer, Mike 7:6 
0126-1320 =~ Languages v Sa 1 

ome interfacing primer, Daynes, Rod. art 
7:6 Jund2 

Videodiscs and optical data xtor 


Moberg/Laefriky. art 7:6 “маған “on 
Inforeat io^ bene ) Research / Office 
Automat ion 


Yideodiscs in education: Heel the = 
алі.... Sejar, Isaac. art L6 
р?8-104 9% Education / Computar Ы... 
Instruction 

VIDEOTEX 

Some answers to ws asked questions. 

Morgan, Chris. col 7:10 0760 р5-106 + 
Consumer Information 


VISTCALC 
Using the LOOKUP function іп п А Ramsdeli, 
R М сої 7:8 Agi? р443-445 ян» 


Programming Instruction / Тадаз 
VOICE SYNTHESIS 

Маңай audio by ا‎ diii Philijps, Thomas. 
eo? L3 7:1 Jan82 р206-214 =" Digital 
Audio f у 

Buttd a computerized weather station. Ciarcia, 
Steve. cot L3 7:2 Febü2 р34-68 ч 
Waathar / Hardware Construction / Kit Building 

Build the Microvos text-to-speech synthesizer, 
part 1: hardware. Ciarcia, Steve. col 7:9 
Зер? p&4-8939 === Haraware Construction 

Build the Micravok tekt-Lo-spsech synthesizer, 
part 2: software, Ciarcia, Stewe. col L9 
7:10 (кі82 р40-66 ете Hardwire Construction 
4 Programing instruction 

Controlling heat surges / VIC-20 video display / 
Sweet Talker interface. » t е ra 
7:4 AprE2 5430-43] *»* TRS-N) Mod 
ViC-20 / СЕМ 

Give your Apple a voice (Radio Shack Speech 
Synthasizer). Blankenship, John. art (11 7:5 
Mayd? р448-456 *** Interface / Hardwire 
Construction / Apple [1 

Let there be talking people too, Danske, Mark. 
col 7:9 Зері2 p&-8 === Handicapped 

Minspeas [semantic compaction system for disabled 
individuals}. Baker, Bruce, art 7:9 82 
р186-202 7%4 Handicapped 

Speech synthesizer application / Problems wlth 
EPROR / Modem interface. Ciarcia, Steve. со! 
7:3 Жаға? pès? *** Ask BYTE / EPROM / Hodem 

Talking terminals (text-to-speech translation). 
Stoffel, David. art 7:9 Sepü? pzl8-27/7 == 
Terminal / Handicapped / Vendor Guide 

Үсісе synthesis for the Color Computer: third in 


a series. Barden, Wi!l)iam. act 11 7:2 
Fatê? p258-206 *** TRS-5ü Color / Hardware 
Consteuc tion 

WEATHER 


Sutld а computerized weather stattan Clarcia, 
Steve, CO) L1 7:2 Fendt? p38-od se 
Hardware Construction / Kit Building / Verce 

thesis 

WIRE 

Build 4 MAffzyear clock for tha Color Computer: 
fourth іп а series. Bardar, william. art LJ 
7:3 MarR piOd-iz2 ##* Clock / Hardware 
Construction / TaS-80 Color 

WORD PHOCESSTNG 

Aca, MINCE, CP/M utilities, averpr teed 
decumentarion and Analiza Jl, Pournedla, 
Jerry. col 7:7 ЫН? p490-1)Q == ada ғ 
documentation 7 CP/N 


R 
WRITING 


р48-5М% wee Definitions / Interface 


WIAD PROCESSING (CONTINUED) 


Designing 4 Lest edtlor? The user comes First. 
Jong, Steven, art 7:4 Agri? р284-100 == 
Text Editor / frogramm ng Design / Consumer 
Information 

Effective text-compression algori tha, Cor test, 
David. eft 19 7:1 Jaa р297-403 
Programing Design / laformition Storage y Data 
Structures 

Letters, Pascal, CB/80, and Саі те. Pournelle, 
Jerry. col 7:9 Sepa? p3i8-MI * Pascal 
/ Compiler 

Managing words; what capabilities should you have 
with a text editor’. Finseth, Craig. ark 7:4 
AprS2 p302-310 те» Text liter Т 
Programming Design / 

Osborne 1, Zeke's new friends, and spelling 
revisited. Pournelle, Jerry. col 7:4 Apréz 
р212-238 *"* Othorne і f Spelling f 
Mathematics 

Software tools for writers. Holder, 7 ert 
L3 7:7 ЖМ p135-153 me Writing / 
Spelling / Programming Design 

Teo word processors for North Votar. Cuuda 1, 
Edgar. se 7:4 Арга? р112.120 mr Software 

mim / North Star 


Computers, fiction and postry (storías and poems 
aritten by coe) McKean, Kevin. art 
71? жын owe Fiction / Poatry 


Software tools for writers. Holder, Wayne. art 
L3 7:7 182 рі18-163 99% Spelling / Word 
Processing / Programming Design 

Word-counting rS. far эшн. Roberts, 
Steven, co! :6 daB? n?37-240 ete 
Y us Program ў Cromco 

SEROJ 5 

^ui the Star usmr interface. Sejth/at А). 
art 7:4 Apr po42-282 *** User Interface 
4” Business 


A Systems" ZHO Starter Kit. Angevine, 
ӨР 7:1 Jang? 9332-342 *** Hardware vits 
# Miccocomputer Systes / Zit Building 

SOFTIM: a software timer, b a Dan. col 
LJ 7:1 Janb? páijóo-439 *** Programming 
Instruction / Clock 

180 starting address: ene jump further. 
Stevan. col 7:1 Мын? p413-415 
Hardware Modification 


г асе 


?а 
Everyone сал know the гаа! tine (raal-t len 


clocks). „че, Steve, co) LI 7:5 
р24-58 Clock / Hardesre Construction 
ZENITH 189 


Heath /Zenite Mode) 47 dual flopoy-disk 0358-406 
Kern, Cnristopher, hr 7:6 
eer Hardware Review / Floppy Disk orien / 
МерЕһ HAY 
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What's New? 


Games 


| 
| 


ЇЇ 


M 


ШШ 
mf 


Game Animation Package 


The Game Animation 
Package from Synergistic 
Software lets Applesoft 
programmers design full 
color, high-resolution 
graphics. For arcade-type 
games, the package pro- 
vides bit-mapped graphics, 
and its vectar-graphics 
capabilities make full- 
screen pictures available 
for use in logos, maps, and 
gameboards for adventure 
games. Orher features in- 
clude two-dimensional im- 


ages with lines, circles, 
and ellipses. 

The Game Animation 
Package runs on 4BK-byte 
Appie 1/5 with DOS 3.3 
and Applesoft BASIC. К 
costs $4995, Complete 
details are available from 
Synergistic Software. Suite 
201, 830 North Riverside 
Dr. Renton, WA 98055, 
(800) 426-6505; in Wash- 
ington, (206) 226-3216. 
Circle 600 on inquiry card. 


Stick Stand Has Easy- 
Grip Control Knob 


K-Byte's Stick Stand joy- 
Stick has а baltshaped 
easy-grip control knob, The 
Stick Stand 15 designed 10 
reduce hand and wrist 
fatique, and it frees one 
hand for operating a fire 
button, Assembly is simple: 
you snap rhe contro! knob 


onto the joystick and then 
place the Joystick into the 
Stick Stand. 

The Stick Stand fits rhe 
Atari VCS and Sears Video 
Arcade and Atari 400/800 
Joysticks. it costs $6.99 and 
is available from K-Byte, 
1705 Austin. РОВ 456, 
Troy, Mi 48099, [313] 
524-9878. 

Сігсіе 601 оп inquiry саға. 
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Stock-Market 
Simutation 

Fifteen different stocks 
are yours to manipulate 
with Blue Chip Software's 
stock-market simulation 
game. Millionaire. You can 
buy and seil stocks, put op- 
tions, Buy on margin, and 
borrow against your net 
worth. Players can ѕит- 
mon corporate histories 
and week-by-week inm 
dustry trends and graphs. 

Millionaire runs on the 
Apple I! Plus and Appie ill 
computers. It costs $79.95. 
Versions are available for 
rhe IBM Personal Com- 
puter, Osborne |}, апа 
CP/M-based systems for 
599.95. Contact Blue Chip 
Software, Suite 215, 18653 
Ventura В№а., Tarzana, CA 
91356, (213) 881-8288. 
Circle 602 on inquiry card. 


invaders Runs 
on Osborne 

Invaders fs a full-color, 
high-resolution arcade- 
type game from The Soft- 
ware Toolworks. іп In- 
vaders, waves of attacking 
aliens attempt ta land, and 
you, 5һейегей behind 
ever-shrinking Barricades, 
must beat them back with 
your space cannon. Game 
Parameters can be modi- 
fied ro increase the 
challenge, and you can re- 
design the graphics dis- 
play. 

Designed for the Os- 
borne 1, Invaders costs 
519.95. It’s available аг 
Computerland stores, Os- 
borne dealers, or factory- 
direct from The Software 
Toolworks, 14478 Glorret- 


ta Dr.. Sherman Oaks, CA 
91423, (213) 986-4885, 
When ordering from the 
manufacturer, enclose 52 
for postage and handling. 
Circle 503 on inquiry card. 


Professional 

Blackjack Strategies 

Intelligent Statements 
has released Ken Uston's 
Professional Blackjack— 
The Ultimate Game, The 
Winningest System. This 
program teaches сот- 
purer-developed Blackjack 
strategies and simulates 
the playing environments 
of 50 different casinos. 

Ken Uston's Profession- 
al Blackjack requires 48K 
bytes of RAM (random-ac- 
cess read/write memory), 
a disk drive, and a color or 
monochrome display. It 
casts $89.95, plus $2 ship- 
ping and handling. Ver 
sions for the Apple |І, Atari, 
IBM Personal Computer, 
TRS-80, and CP/M-based 
systems are available, 
Contact intelligent State- 


ments inc, РОВ 600. 
Holmes, РА 19043, (800) 
345-8112; іп Реппзуі- 


vania, (B00) 662-2444 
Circle 604 on inquiry card. 


SSE — = U == 
Foreign Products 


Report Generator 

The Mistress Report 
Writer from Rhodnius Inc. 
is a report generator de- 
signed to be used in con- 
junction with the Mistress 
database-management 


system. This system allows 
formatting and pagination 
of complex reports with 
values from Mistress data- 
bases and Unix сат- 
mands. Retrieved values 
can be printed in a variety 
of formats, and arithmetic 
operations can be per- 
formed on them. Other 
features include grouping 
of data at any number of 
levels and such functions 
as soring and subtotaling 
at any level. The suggested 
retail price 15 52000. Com- 
plete details are available 
from Rhodnius Inc.. РОВ 1, 
Station D, Scarborough, 
Ontario, MIR 4Y7. Can- 
ada, |416) 922-1743. 
Circle 605 on inquiry card. 


М68000 Disassembler 

Norsoft Consultants is 
marketing an M68000 dis- 
assembler program that 
can interpret гі! 68000 m- 
structions and produce 
readable source files. The 
disassernbier's input file is а 
Motorola S-format ASCII 
(American Standard Code 
for Information  inter- 
change) file, and the out- 
put file contains standard 
Motorola 68000 instruction 
mnemonics and address- 
ing Syntax. The disassern- 
Мег can produce a cross- 
reference list to all absolute 
addresses found in the m- 
put file. 

Written іп Pascal, this 
disassembier will run on a 
vanety of 68000-based sys- 
tems under different oper- 
ating systems, The price із 
$200. Full details are avail- 
able from Norsoft Consuk 


tants, Veungsdalsveien |, 
3600 Kongsberg, Norway; 
tel: (03) 73 49 60. 

Circle 606 on inquiry card. 
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Display-Mode 
Expansion for VIC 
Computer World's video 
cartridge for the Commo- 
dore VIC-20 gives you se- 
lectable 25-line by 40- or 
BO-character display for 
mats, which let you use 
programs written for the 
2000, 3000. 4000, and 
8000 CBM computers. 
Standard features include 
true uppercase and lower- 
case descenders, full cursor 
control, and VIC and 
PET/CBM graphics capabilt- 
ties, The cartndge expands 
the VIC's RAM [random- 
access read/write Memory} 
to 32K bytes Ir does not re- 
qure an externa! power 
supply 

The cartridge requires an 
Arfon or Commodore ex- 
pansion box equipped 
with 3K-, 8K-. or 16K-byte 
RAM cartridges. it costs 
$249. Contact Computer 
World, Hilvertsweg 99, 
1214 JB Hilversum, Hol 
land: tel: 035-1 2633; Telex: 
43776 INCO NL 
Circle 607 on inquiry card, 


Robot Programming 
Language 

Biornatik will soon intro- 
duce a programming іап- 
quage for microcomputer- 
controlled robots and ma- 
nipulators called PASRO 
([PAScal for RObots) 
PASRO features elements 
that control robots and 
claws, elements for ad- 
dressing process periphery 
and sensors. predefined 
special data types for robot- 
control programming, and 
arithmetic operators for 
flexible manipulation of 
new dala types. 

PASRO requires an ISO 
(international Standards 
Organization] Pascal com- 
pier and will run on ma- 
chines such as the Os- 
borne |. The price is 1,800 
DM (approximately $750]. 
Contact Biornatik Gmbh, 
Carl-Mez-Str. 81-83, 
D-7800 Freiburg |. Br. 
West Germany; tel: 0761- 
43045; Telex: 7721508 
bios. 

Circle 608 on inquiry card. 


i, 2-2 н щрт 
PERIPHERALS 


PET/CBM Serlal 

Printer Adapter 

The ADA]450 printer 
adapter from Connecticut 
Microcomputer allows 
Commodore PET and 
CBM computers to use 
standard serial printers. 
The adapter features 
switch-selectable upper- 
case and lowercase, up- 
percase and lowercase 
reverse, and uppercase 
only, It works with Com- 
modore disks and with 
Wordpro. BASIC, апа 
other software. 


The ADAI450 comes 
completely assembled and 
tested with a case, cable, 
and power supply for 
5149. Phone or write to 
Connecticut Microcom- 
puter, 36 Del Mar Dr. 
Brookfield, CT 06804, 
(203) 775-4595. 

Circle 609 on inquiry card. 


Removable-Cartridge 
Winchester-Disk 
Drive 

The 50306 15 a 3%-іпсһ 
[100 тт) removable-car- 
tridge Winchester disk 
drive from Syquest Tech- 
nolagy. Fully compatible 
with Seagate Technology's 
54-inch fixed-disk Win- 
chester drive {the model 
51505406), the 50306 
can store 6.38 megabytes 
of data and use controller 
interfaces designed for the 
ST506, such as the DTC 
510A, Херес 5А1410, and 
Western Digital's WD 
1000. The drive is said to 
be fully operational within 
15 seconds of cartridge in- 
sertion. 

The 50306 uses disk 
packs marketed under the 
name of Q-Pak. They fea- 
ture thin metallic-alloy plat- 
ters that are impervious to 
dust, smoke, and humidity, 
The cartridges cost $35 
each. The $0306 has a 
suggested retail price of ap- 
proximately $800. Contact 
Syquest Technology. 
44160 Warm Springs Blyd,, 
Fremont, CA 94538, |415) 
490-7511. 

Circle 610 on inquiry card. 
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10-Megabyte 
Winchester Back-up 
System 


The Companion senes 
of digital tape-cassette 
backup units for 5/4-ігеһ 
Winchester disk-drive 5у5- 
tems are marketed by MFE 
Corporation. According to 
the manufacturer, this 
backup system is capable 
of storing up to 1O mega- 
bytes of dara on a single 
tape cassette in 4 minutes. 
Companion's cassette 
tapes, known as Back- 
Paks, resemble ANSI 
{American National Stan- 
dards Institute} and ECMA 
(European Computer 
Manufacturers Associa- 
tion} standard 0.150-inch 
high-density digital cas- 
settes. 

The series comes in two 
versions; the Model 505, 
which holds 5 megabytes 
of data, and the Model 
510 for twice that 
amount. The evaluation 
price of the Companion 
505 is $995. The Mode! 
510 is $1175. Full details 
are available from МЕЕ 
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Corp. Keewaydin Dr., 
Salem, МН 03079, |603) 
893-1921. 

Circle 511 on inquiry card. 


Visual 50 Terminal 

The Visual 50 can 
emulate Hazelune Esprit, 
ADDS Viewpoint, Lear 
Siegler ADM-3A, and DEC 
VT-52 terminals. Produced 
бу Visual Technology. the 
Visual 50 features menu- 
driven set-up modes in 
nonvolatie memory that 
permit easy selection of 
terminal parameters. A de- 
tached keyboard, smooth 
scroll, 7 by 9 dot-matrix 
characters, ап 80-char- 
acter by 24-line display. 
and а nongiare screen аге 
standard. Other features 
include tilt and Swivel 
abilities, п-кеу rollover, 
status line, a line-drawing 
character set, and line m- 
sertion and deletion 


The Visual 50 costs 
$695 and can be pur- 
chased through Visual 
Technolagy dealers. Ser- 
vice 15 available іл major 
cities through Sorbus Ser- 
vice, a division of Manage- 
ment Associates Inc. Full 
specifications can be ob- 
tained from Visual Tech- 
nology Inc.. 540 Main St.. 
Tewksbury, MA 01876, 
(617) 851-5000 
Circle 612 on inquiry card, 


Two Terminals 
from Hazeltine 

Hazeltine Corporation 
has added two more 
members to its line of com- 
puter terminals: the Ех- 
ecutive 10 and the Esprit i. 
The Executive 10 has eight 
programmabie-function 
keys, a programmable 
twenty-fifth status line, a 
full set of editing features, 
a 7 by 10 dot-matrix dis- 
play. a split-screen display, 
and a business graphics- 
character set. Standard 
features Include а de- 
tached keyboard and a tiit- 
and-swivel, nonglare 
green display. The Ex- 
ecutive 10 costs $1195. 

А nonglare display, 
green characters, and the 
ability to project the com- 
plete |28-character ASCII 
(American Standard Code 
for information inter- 
change} set are among the 
Esprit I's standard fea- 
tures. its editing capabil- 
ties include character in- 
sert and delete, line insert 
and delete, and loca! print, 
The detachable Esprit tl 
keyboard has two-key roll- 
over and a 14-key numeric 


pad. Compatible with the 
Hazeltine 1500, the Esprit 
also emulates Applied 
Digital Data Systems’ 
Regent 25 or Lear Segler's 
ADM-3, The suggested 
price 15 $645, For purchas- 
ing information, contact 
Hazeltine Corp. Com- 
puter Terminal Equipment, 
Greenlawn. NY 11740. 
(800) 645-5300; іп New 
York, (516) 549-4532 

Circle 613 on inquiry card. 


Solid-State 
Disk Emulators 
for the Apple 

Synetix Micro Products 
inc, has announced the 
availability of singie-board 
SSDs [solid-state disk 
emulators} for the Apple Il 
or Apple !! Plus. Software 
compatibie with Apple 
DOS 3.3, Арріе Pascal 
and the CP/M operating 
system, the SSD cards plug 
directly into any Apple O 
slot except О and do not 
requre external power. 
Up to seven SSD cards can 
be installed in the Apple. 

The cards are offered in 
а |47K-byte single-disk 
version and in a 294K-byte 
Quat-disk version. The sug- 
gested prices are $450 and 
$850, respectively. Dealer 
prices are available A kıl 
that upgrades the 147K- 
byte SSD to 256K bytes 
costs $350. Contact Syne- 
их Micro Products Inc. 
15120 Northeast 95th St.. 
Redmond, WA 98052, 
(800) 426-7412; іп Wash- 
ington, |206) 881-8440. 
Circle 614 оп inquiry card. 
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Five Business 
Functions in One Program 


The Context MBA incor- 
porates electronic spread- 
sheet. telecornmunica- 
tions, word processing, 
graphics. and database 
functions in a single pro- 
gram, Developed by Con- 
text Management  Sys- 
tems, MBA's electronic 
spreadsheet gives business 
managers "what ІР” finan- 
са! models that can be 
shown as one of nine dif- 
ferent graphs. Information 
from the spreadsheet can 
be used in reports gener- 
ated with MBA's word- 
processing function. The 


reiational-like database has 
near instant recall. and it 
Searches and retrieves or 
sorts only the information 
requested. 

MBA requires а 256К- 
byte IBM Personal Corn- 
puter outfitted with dual- 
disk drives and the IBM 
color graphics card. The 
suggested retail price is 
5695. Contact Context 
Management Systems, 
Suite 100, 23564 Haw- 
thorne Bivd., Torrance, 
CA 91604. 

Circle 615 on inquiry card. 


СР + for Friendlier 
Microcomputers 


CP4 replaces CP/M 
commands with English- 
language menus and direc- 
tions. According to Taurus 
Software Corporation, ор- 
егаппа а microcomputer 
with CP + is a simple mat- 
ter of following the steps 
outlined on the screen, іп 
addition to menus and 
directions, CP+ offers 
operator messages and 
Help commnds. 

CP+ % compatible with 


any CP/M-based system, 
including those with op- 
tional add-on circuit boards 
for CP/M. CP + installs on 
top of CP/M versions 1.4 
and 2.2. It costs $150 per 
copy. complete with docu- 
mentation. For details, con- 
tact Taurus Software 
Corp. Suite 817, 870 
Market St.. San Francisco, 
CA 94102, |415) 788-0888. 
Circle 616 ап inquiry card. 


Cross-Assembler 
for Z8 

system-Z8 is а CP/M- 
compatible cross-assem- 
bier for Zilog's Z8 micro- 
processor, lt features a 
macro assembler, an inter- 
active editor and assem- 
bler, a text editor, and a 
cross-reference generator. 
05 macro assembler has 
full macro and conditional 
assembly features and the 
ability to chain a series of 
source files together dur- 
ing a single assembly. 

System-Z8 ıs available 
on soft-sectored 8-іпсһ 
CP/M disks |3740 format} 
and 51-inch North Star 
and Micropolis Mod І! [Life- 
boat adaptation) format- 
ted disks. It costs $150, in- 
cluding documentation 
and full user support by 
telephone or mail. Current 
System-ZB owners are 
eligible for a free update 
procedure, Contact Allen 
Ashley. 395 Sierra Madre 
Villa, Pasadena, CA 
91107, (213) 793-5748. 
Circie 617 ап inquiry card. 


Database Sorts 5000 
Records in 12 
Seconds 

The ISAM Database 
from Ensign Software is 
Said to be able ro sort 5000 
records іп 12 seconds. 
ISAM {indexed sequential 
access method) provides 
keyed access to data files 
for reading, writing, up- 
dating, and deleting 
records within the file. It 
interfaces directly to BASIC 
programs through a few 
variables, and it's accessed 
by executing a call to a 


BASIC subroutine. Stan- 
dard features include dy- 
namic disk-space manage- 
ment, record buffering, 
searching by full key or 
partial Key, forward and 
backward sequential re- 
сіеуа!, and the ability to 
access up to seven ISAM 
files simultaneously 
Among the commands 
provided are open and 
close a е; add. delete. 
and update records; get 
next and prevíous record; 
get first and last record, 
and show file statistics. 
The ISAM Database 
runs on 48K-byte IBM Per- 
sonal Computers with one 
disk drive, PC-DOS, and 
disk BASIC. It's available 
for $69.95 fram Ensign 
Software, Suite E, 2312 
North Cole Rd., Boise, iD 
83704, (208) 378-8086. 
Circle 618 on inquiry card. 


Interact with Your 
Apple 

Savvy Marketing Inter- 
national's Savvy Personal 
Language System allows 
personalHanguage interac- 
tion between your Apple i 
and you. Using its Adap- 
tive Recognition Pro- 
cessing system, which 
"trains" an internal Robot 
Programmer that actually 
writes your programs in 
machine language, Savvy 
lets you work with your 
own words, phrases, and 
expressions. The ability to 
redefine system com- 
mands is provided, so all 
programs can be modified 
at any time. Standard 
fearures include decimal 
arithmetic, а virtual- 
resource manager, апа 
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ISAM (indexed sequential 
access method) file struc- 
tures. 

Savvy comes with gen- 
eral ledger, accounts re- 
семабіе, accounts pay- 
able, payroll, mailing list, 
document writer, and in- 
ventory contro! applica- 
tions programs. Complete 
with 280 processor card, 
firmware, instruction man- 
ual and the applications 
packages, the Savvy Per- 
sonal Language System 
for the Apple ti costs $950. 
i's available from Savvy 
Marketing International, 
qth Floor, 100 South Ells- 
worth St, San Mateo, CA 
94401, (415) 340-0335. 
Circle 619 on inquiry card. 


C Compller 

for 6809 Systems 

Introl Corporation's 
Introl-C/6809 version 2.0 
C language compiler sys- 
tem 15 designed for 6809- 
based computers running 
under Flex-09, Uniflex. 
O5-9, or CP/M DOSes. 
intro-C generates posi- 
tion-independent and re- 
entrant 6869 assembly- 
language code that's easi- 
ly assembled with a sup- 
plied assembler. All stan- 
dard C language functions 
аге supported, except bit- 
fields, initializers, and the 
Fline and sif preprocessor 
directives. Written entirely 
in the С language, this 
package includes a C corn- 
piler, a 6809 assembler, 
linking loader, and library 
manager. Source code for 
the runtime library ts pro- 
vided. 


The price for Introl- 
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C/6809 ranges between 
$375 and 5425, depend- 
mg upon operating Sys- 
tem. Your purchase in- 
cludes unlimited nights to 
distribute the object code 
produced with the com- 
piler, It comes m both 5%- 
and 8-inch fleppy-disk for- 
mats. Source code far the 
6809 assembler, written in 
C, is available as an op- 
tion. For further details. 
contact intro! Corp., 647 
West Virginia St, Milwau- 
kee, WI 53204, (414) 276- 
2937. 

Circle 620 оп inquiry card. 


Subscription- 

Management Progam 

Publiphile is а software 
and hardware subscrip- 
tion-management system 
for the small publisher. De- 
Signed by WPL Associ 
ates, this system can han- 
dle from several hundred 
to approximately 20,000 
subscribers, and it can 
generate mailing labels in 
a variety of formats. Some 
of the subscriber informa- 
tion provided by Publiphile 
Includes separate billing 
addresses, purchase and 
credit-card orders, bad 
credit names, special of- 
fers, and advanced and 
multiple renewals. On- 
screen verification of in- 
dividual subscriber data is 
permitted, and Publiphile 
provides hard copy for cir- 
culation Summaries, exptr- 
ation counts, renewal 
analysis, cash receipts, 
bank deposits, accounts 
receivable, earned іп- 
come, and subscriber liabil- 
ity reports. 

Publiphile operates on 


the Appie Il, NEC АРС, 
IBM Personal Computer, 
Radio Shack TRS-80 Model 
li, Victor 9000, and many 
CP/M-based systems. A 
Publiphile system ranges in 
price from $5000 to 
$20,000, which includes 
hardware and software 
for full-function word pro- 
cessing and connection to 
electronic publishing ser- 
Vices such as Newsnet. 
Publipnile software can be 
purchased separately. For 
further information, con- 
tact WPL Associates Inc., 
Department 01, 1105-Е 
Spring St, Siver Spring, 
MD 20910. (301) 589- 
8588, 

Circle 621 on inquiry card. 


PUBLICATIONS 


Directory Lists People 
with Similar Interests 
The Personal Computer 
Owners Directory can 
help you locate people 
with the same interests or 
computer as you and who 
are willing to trade infor- 
mation, Interests covered 
range from adventure-type 
games to word processing. 
For a free, permanent 
listing in the Personal 
Computer Owners Direc- 
tory send your name, ad- 
dress, computer type, in- 
terests, and trade informa- 
tion (optional) ro Personal 
Computer Owners, De- 
partment ІН, POB 426, 
Feeding Hills, MA 01030. 
To receive the current issue 
of the directory and the 
next Issue containing your 
listing, enclose 59,95. 


Bell 201-Compatible 
Modems Described 
Ап 8-раде brochure de- 

scribing KacakVadic's line 
of Bell 20i-compatible 
modems for remote ter- 
minals and computer sites 
Is available free of charge 
from the company tn- 
cluded are technical as- 
pects. applications. order- 
ing information, and com- 
plete product specifications 
for the firm's family of 
2400-bps ([bit-per-second| 
half-duplex modems, Fu- 
ture brochures from Racal- 
Маас will detail its 300-, 
1200-, and 2400-bps fult 
duplex modems, as well a5 
its 1200- and 4800-bps 
hall-duplex modems. For 
your Copy, contact Racal- 
Vadic, Sales Department, 
222 Caspian Dr.. Sunny- 
vale, CA 94086, (|408) 
744-0810. 

Circle 622 on inquiry card. 


CIME Focuses on 
Computers in Design 

CIME (Computers in 
Mechanical Engineering) 
is a quarterly publication of 
the American Society of 
Mechanical Engineers 
(ASME), a nonprofit organi- 
zation. CIME probes how 
computers are used and 
how computers can be 
used in rhe design. 
manufacture, measure- 


What's New? 


ment, and control af 
machines and industrial 
processes. it features case 
histories, Wwork-measure- 
ment Guidelines, summar- 
ies of available software. 
computer-aided design and 
modeling programs, robot- 
£s design and applications, 


and cost analysis, Annual 
subscriptions cost $20, 
Contact CIME, American 
Society of Mechanical 
Engineers, 345 East 47th 
St. New York, NY 10017, 
|212) 705-7750. 

Circle 623 on inquiry card. 
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Fortune Business Software Explained 
Fortune Systems Сог- | driven programs, which 


poration has praduced a 
series of brochures describ- 
ing the Business Account- 
ing System, a comprehen- 
sive software package de- 
signed for the Fortune 
32:16 microcomputer, The 
Business Accounting Sys- 
tem comprises order pro- 
cessing, accounts гесем- 
able, purchase orders, ac- 
counts payable, payroll, 
fixed assets, and general- 
ledger programs. The bro- 
chures detail individual 
features of these menu- 


can function as stand- 
alone packages or inter- 
face with other Fortune 
software. 

The Business Account 
ing System is part of For- 
tune Systems’ single- and 
muitiuser business systems, 
which include word pro- 
cessing, financial modeling, 
and business graphics pro- 
grams. Contact Fortune 
Systems Corp. 1501 In- 
dustrial Rd., San Carlos, CA 
94070, (415) 595-5014. 
Circle 624 on inquiry card. 


SYSTEMS 


CIE Systems Markets 
Line of Business 
Computers 

CIE Systems" 680 family 
of single- and muluuser 
business computers is based 
on Motorola’s M68000 
microprocessor and Intel's 
Muttibus. The basic 680, 
the Model 680/10, is a 
single-user integrated 
workstation that comes 
with a built-in display. com- 
prehensive video  elec- 
tronics. a detachable key- 
board. and Data Technical 
Analysts PRO-IV applica- 
tions processor. The oper- 
ating speed is 8 MHz, and 
the 580/10 carries 128K 
bytes of high-speed RAM 
[random-access read/write 
memory}, three RS-232C 
serial ports, а parallel 
printer роп. a 10-megabyte 
hard disk for mass storage, 
and a 500K-byte 54-inch 
floppy-disk drive for back- 
up. For expansion, an extra 
slot in the Multibus chassis 
is provided. Software sup- 
ported includes the Urix lll 
and Regulus operating sys- 
terns. Standard features on 
multiuser 680s include 
256K bytes of expandabie 
RAM and the ability to sup- 


part fram 3 to 16 work- 
Stations. 

іп OEM fonginal equip- 
ment manufacturer) quan- 
tities, the 680/10 costs 
$5200. Multiuser 680s 
range in price from $6000 
to about $12,000. Full 
product specifications can 
be obtained from CIE Sys- 
terns, 2515 McCabe May. 
POB 16579, irvine. CA 
92713, (714) 957-1112. 
Circle 625 on inquiry card. 


Husky Outdoor 
Computer 
Husky is а hand-held 
portable computer de- 
signed for outdoor use. 
Produced by Sarasota 


Automation, Husky fea- 
tures 144K bytes of mem- 
ory and an LCD (liquid-cry- 
Stal display) that can dis- 
play !28 characters in 4 
lines. It includes a BASIC in- 
terpreter, the ZBO instruc- 
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Lon set, and ап RS 
232C/V4 port. The CP/M- 
compatible Husky is bat- 
lery-powered and housed 
ID à Sealed aluminum case 
with a membrane-pro- 
fected keyboard. its dimen- 
sions are 9¥2 by 8 by 1% 
inches. Husky weighs 4/2 


paunds and has been suc- 
cessfully operated in 15 
feet of water. For further 
information, contact Sara- 
sola Automation Inc., 
1500 North Washington 
Blvd.. Sarasota, FL 33577, 
(813) 366-8770. 

Circle 626 on inquiry card. 


IBM-Compatible Portable 
from Compaq 


Compaq Computer Cor- 
paration’s Compaq porta- 
ble computer is IBM PC- 
compatible. According to 
the manufacturer, it ts able 
to run ай the major busi- 
ness and applications pro- 
grams written for the PC. 
The unit is housed in a 20- 
by 8%- by IL 53 gnch plastic 
enclosure and weighs in at 
28 pounds. Its 9-inch (diag- 
onal) high-resolution 
screen displays 25 lines by 
BO characters. Characters 
are formed by a ? by 9 dot 
matrix ina? by 14 cell. The 
monitor 15 also capable of 
displaying IBM PC-compat- 
ible high-resolution 
graphics, and provision 15 
made for driving an exter- 
nal red/qreen/blue monitor 
for full-color graphics. The 
display аіѕо has adjustable 
viewing angles. Compaq's 
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keyboard is detachable 
from the таш unit and is 
connected by a 6-foot re- 
tractable coded cable. The 
keyboard layout is identical 
to that of the IBM PC. with 
а 10-кеу numeric pad and 
[O function Keys, as well as 
cursor-control keys and an 
adjustable ryping angie. 
Compaq uses the Intel 
8088 microprocessor, and 
a socket is provided for the 
addition of an 8087 mathe- 
matics coprocessor in the 
future. Microsoft. MS-DOS 
version 1.1 and GW BASIC 
are included. The system 
comes with 128K bytes of 
9-bit parity RAM (random- 
access read/wrile mem 
огу), expandable to 256K 
bytes on the main-system 
board. and 16K bytes of 
video-display RAM. The 
main-system board also 


contains three ІВМ PC- 
compatible expansion 
Slots, a parallel printer port, 
and outputs for a color 
monitor, composite video, 
and connection to a stan- 
dard television set through 
an RF (radio frequency) 
modulator. 

The basic Compaq Sys- 
tem includes one 320K- 
byte double-sided double- 
density 5'%-inch floppy- 
disk drive, 128К bytes of 
RAM, and a parallel printer 
interface. The suggested 
price is 52995 Available 
options include a second 
floppy-disk drive, an asyn- 
chronous-communica- 
tions interface, and а serial 
printer interface, Compaq 
will be available at com- 
puter-spectalty retail stores 
in January. For further in- 
formation, contact Com- 
рад Computer Corp. 
12337 Jones Rd., Hous- 
(оп, TX 77070, |713) 
890-7390. 

Circle 627 on inquiry card. 


Versatile Single-Board 
Computer 

The 1284 single-board 

computer from Insight Err 


terprises features 128K 
bytes of RAM [random-ac- 
cess read/wrnte memory} 
and a Zilog 280A proces- 
sor, Both 5'4- and &inch 
double-sided double-den- 


sity floppy disks аге 5up- 


ported. and the CP/M- 
based 128-4 is supplied 
with CTC  [counter/timer 


circuit}, OMA [direct mem- 
огу access), РІО (parallel im- 
put/outputj, and other sup- 
port chips. Standard equip- 
ment includes two soft- 
ware-programmable RS- 
232C serial ports, a Cen- 
tronics-type parallel printer 
interface, an expansion 
bus, and a smart Winches- 
ter disk controller interface 
that can handie Western 
Digital, IMI, and Corvus in- 
telligent disk controllers 
The 128-1 costs $600 
and can be ordered from 
Insight Enterprises Corp.. 
Suite 12, 373 North West- 
ern Los Angeles, CA 
90004. (213) 461-3262. 
Circle 628 on inquiry card. 


STD Bus-based 
Systems 

Xitex Corporation's 
XMB5OS STD  busbased 
microcomputers have dual 
8-inch slimline drives апа 
two RS-232C ports. Op- 
tional capabilities include 
SY%-nch Winchester and 
floppy-disk drives. 

А typical ХМ8505 sys- 
tem features 2.4 mega- 
bytes of B-inch floppy-disk 
storage, 64K bytes of dy- 
namic RAM  [randormrac- 
cess read/write memory). а 
4-MHz 280 processor, and 
the CP/M 2.2 operating 
Systern In single units, this 
system costs $4799. A ver- 
sion with 2.4 megabytes of 
floppy-disk storage and 
12.7 megabytes of 51⁄4- 
inch Winchester-disk stor- 
аде 1s available for $8049. 


What's New? 


For full details, contact 
Xitex Corp.. 986] Chart- 
well Dr., Dallas, TX 75243, 
{214} 349-249] 

Circle 629 on inquiry card. 


Middi-Cadet 

Integrated Business 
Computers has introduced 
a smaller version of Its 
Super-Cadet microcom- 
puter, called Middi-Cadet. 
Middi-Cadet measures 12 
inches wide by & inches 
tall by 17 inches, so it can 
fit comfortably on most 
desktops. Standard fea- 
tures inciude 256K bytes 
of RAM {random-access 
read/write memory]. а 
20-megabyte 5%-inch 
hard disk. а 1-megabyte 
floppy-disk drive, 10 serial 
ports, and one Centronics 
port. Middi-Cadet's mem- 
ory can be bank-switched 
within any 4K-byte block. 
and its bank sizes are 
switch-selectable. Middi- 
Cadet also features 
switch-selectable MP/M- 
to-Oasis-to-Famos орег- 
ating systems. 

Optional equipment for 
Middi-Cadet includes a 
cache memory, а сап- 
ridge-tape controller, and 
a bisynchronous port for 
communications | capabil- 
ities, Middr-Cadet has a 
suggested retail price of 
$7500, For full details, 
contact Integrated Busi- 
ness Computers, 21592 
Manila St, Chatsworth, 
СА 91311, |213) 882- 
9007 
Circle 630 оп inquiry card, 
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The Bugtrap Logic Com- 


parator from Bugtrap in- 
Strumentation 15 а trouble- 
shooting tool that com- 
pares TTL [transistor-tran- 
sistor logic) devices in c- 
cuit. It compares the output 
activity of the circuit being 
tested to that of a known 
good circuit. The circuits 
share a system input. Dut 
ther outputs are separated 
and continuously com- 
pared. Any miscompan- 
sons cause an error signal 
to be generated and a cor- 


RS-232C Line Tester 

B & B Electronics is offer- 
ing an RS-232C tester that 
monitors and displays the 
status of seven К5-232С 
lines. The tester has LEDs 
(ight-ernitting diodes) that 
display the status of the 
following lines: transmit 
data, receive data, request- 
to-send, clear-to-send, data 
set ready. carner detect, 
and data terminal ready 
The unit has one 25-pin 


responding LED  [light- 
emitting diode} ro light. 
The Bugtrap Logic Com- 
parator comes with a refer- 
ence manual that docu- 
ments more than 100 of 
the most commonly used 
and testable TTL chips. It 
coss $265 and comes 
with a 14-day money-back 
паг period. For further 
details, contact Bugtrap in- 
strumentation, 1173 Tas 
man Dr. Sunnyvale, CA 
94086, (408) 734-1118. 
Circle 531 on inquiry card. 


male and one fernale соп- 
nector for insertion into 
any RS-232C mterface. 
The rester does not re- 
quire power and is de- 
signed to remain іп-іпе 
permanently It does not 
affect data-transfer ability. it 
costs $39.95, postage paid, 
and is available from B & B 
Electronics, POB 475, Men- 
dota, IL 61342, (815) 
539-5827. 
Circle 632 on inquiry card. 


Winchester 
Controller with DMA 

Compupro is marketing 
a high-performance Win- 
chester disk controller that 
can directly access а 
16-megabyte address 
space. The Disk 2 controller 
board has high-speed 
DMA {direct memory ac- 
cess} protocols that allow 
processor-independent 
data transfer between sys- 
lem memory and Wim- 
chester-type 8- and 14-inch 
dnves |! can handle four 
drives, with upto 16 heads 
per drive. The Disk 2 i5 
compatible with IEEE 
696/S-100 bus standards 
and with MP/M, Oasis, 
CP/M-80, апа CP/M-B6 ор- 
erating systems. 

Disk 2 will work with the 
Shugart SA4000 series, Fu- 
jitsu 2300 series, апа 
Memorex 101 senes dnves. 
The suggested retail price 15 
5795: OEM [origina! equip- 
ment manufacturer) prices 
оп request. Contact Com- 
pupro Systems, Oakland 
Airport, Oakland, CA 
94614, (415) 562-0638. 
Circle 633 on inquiry card. 


Apple II Data- 
Protection System 
Datalok from Atantis 

Computers makes the DES 
(Data Encryption Standard} 
Algorithm for data pro- 
tection available ro Apple 1! 
or CP/M users. By staring 
Gata in encrypted form. 
Datalok prevents unautho- 
nzed individuals from 
tampenng with your infor- 
mation. It uses a W/D2001 
DES chip on a board con- 
figured for the Apple bus 
and is supplied with m- 
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PRODUCTS, INC. 


A CALIFORNIA CORPORATION 


Winter Sale! 20% Off on New 1983 Q.T. Models. 


Bison sells and supports the full line of ОТ, $-100 microcomputer and disk storage products. Choose a preconfigured, raady-to-run package, or 
assemble your own system from the wide range of ОТ. and other compatible 5-100 components available. One of our support technicians will be glad to 
help you select the proper configuration to meet your needs. Bison carries everything you need from terminals and printers through software to blank 
floppy disks. (For more S-100 information, circle Reader Service Сага #69) 


We also have some older models at bigger discounts. Check out our other ad or call for details. Request your 1983 Q.T. Catalog today! 


Q.T. DISCOUNT MICRO-SYSTEMS PACKAGES 


0.1. MAXI-SYSTEM PACKAGE — Model BOOP 


$6,395.00 


List $7,995.00— Save $1,600.00 
—OT B^ Mainframe with 8 siot Motherboard —Felevideo 925 Full Fealured CAT 

—Choice of printer: C. {toh F-10 daisy wheel or Ok: data M84P high speed dol matrix (200 ср.) 

The О.Т. Maxi-System 15 an industry standard 5-100 expandable microcomputer which «s ideal for general 


business computing, word processing and dala base management applications. CP/M operating system is 
slandard. MP/M or Turbodas optional. Unique infoware~ utilities simplify operation and user training. 


ОТ. MINI-SYSTEM PACKAGE — Model 500P 


$3,995.00 


List $4,995.00— Save $1,000.00 


—{LT. 544” MINI-FRAME w/8 slot MB 
—elevideo 910 Green CRT 
— Dat Matrix printer (МВ2А) 


ә CP/M standard. Turbodos optional. 
» Reliable Single Card Electronics 


ә Electronics on Two Cards = BAK RAM Standard e Universal Disk Controller e 2 Megabytes on line e 780 CPU/Universal DMA controller 
e 4М7 280A CPU е Parallel Prinler Port г 10-40 MB Hard Disk Oplion * Expandable 10 256K НАМ е Qual Double Sided/Density Drives 
s Hilered Fan * Two А.С. Outlets e Key Lock Switch • Two Saral Ports e Memory: 64K RAM & 320K Disk Drive 


Package Price includes Cables, Documentation & Utility Programs Model 800 alone 


е Cables, manuals, Infaware" Utilities 


4. Т. INDUSTRY STANDARD 5-100 MAINFRAMES 


О.Т. MICRO- FRAME '—Series 600 
Desk Top-Piain Front Panel 


e 61022 slot Motherboard 
ә Full O Cutout Array 


ОТ. MINI-FRAME" —Serigs 500 
Desk Top— Dual Mini Drives 


* Holds two 514" Drives 
* Full Cutout Array 


О.Т. MAXI-FRAME™ Series 800 
Desk Top for Dual 8^ Drives 


e 6, 8, 12 slol Motherboard 
e Universal Drive mounts 


oT MıcaD.FRAME" ° Fused EMI/RFI Filter ғ Б. 8, or 12 slot MB. * Key lock Power Switch 
— * Heavy Duty Power Supply a Fused EMI/RFI Filler a Heavy Duty Power supply 
(+8V@16A + 16V 3A) • Hard Disk Power Supply (+ ÊV 16A, + 15V 93A. + 5V 5A, 
bsiot MB , List $599 Bison 5479 (+ BVa ТВА, + 1БУФЗА, — 5Va 1A, + 240654) 
Balot MB 151 $649 _. . Bison $519 ®12\/@5А. + SV@S5A) 6 901 М8 Lisl E899 — , Bisan $719 
12 slot MB List $699 Bison $559 6 slol MB List $799 — . Bison 5639 8sip! MB Lisl $940 Bison $759 
= 18 slol MB 1131 $790 Bison S639 8slot MB List 5840 — Bison $679 12 slol ME 11515999 Bison 5799 
m 22 slol ME ШУ 5899 Sison $719 12 slal МВ Lest 5899 Bison 5710 
` OT MAXI-FRAME™ 
û.T.'s All іп One" 
= Universal Disk Drive Cabinet 
a Expandable e Accepts all B" drives 


0775 unique new disk drive cabinet has been designed ta 
accept virtually any В” drive on [he market today trom 
Tandon Thinlines lo 40 magabyle Quantums. Features 
include interchangeable face plates (Qume, Shugart, 
Tandon, eic.) and "electronics In a drawer” construction 
to simplify installation and maintenance. Heavy duly 
power supply will carry any combination of up 10 four 
Thinting, 1wo standard, or one hard disk drive with floppy 
backup. + SV@SA,—5SVa 1А, + 24V 5A. 

DDCB 8V-XX w/ona faceplate — List 5399 Bison 5319.00 


Replacement Faceplates (Specily ура) - $28.00 


DUAL 8" HORIZONTAL DRIVE CABINET 
SINGLE 8" VERTICAL CABINET Dimensions: 5°H 17*W 20”0 
Size: 11°H 11"W 18"D Designed to provide basic disk storage 


Perfect add-on disk drive for апу capacity (ог S-100 and other computers. 
sysiem. Accepts most brands. Low profile permits table lop stacking. 


DDC8V 11515299, Bison $239 OTC-DDC + 88H List 5349, Bison $279 


SEND MAIL ORDERS TO: ORDERS MAY BE PICKED UP AT: 
РО, Box 9078-184 6700 Valjean Ave. TECHNICAL INFO CALL: 
Van Nuys, CA 91409 Van Nuys, CA 91409 (213) 994-2533 
“We accept Cash, Certified Checks, VISA, and MasterCard." AH merchandise new in factory cartons with manufacturer's warranty. Corporate and School District Р0,5 
accepted subject to credit approval. Enclose financial statement with order Calilarmia residents add Sales Tax. Shipping charges added to all orders, No refunds without 
prior approval. Bison credit only ап returned merchandise. Quantities limited on some items—prices subject to change without notice. 


FOR PHONE ORDERS OR 


Circle 554 on inquiry sard, 


teractive software that lets 
you encrypt and encode 
data by responding to a 
few questions. No pro- 
gramming is required. 

Two software utilities are 
supplied with: Datalok. The 
fst is the ability to encrypt 
and decrypt any file 
created under Apple DOS, 
such as text, Integer, bi- 
пагу. or Applesoft. The sec- 
ond lets you lock and un- 
lack an enure disk, thereby 
rendering it inaccessible 
and unbootable to un- 
welcome users 

Datalok requires 48K 
bytes of RAM {randon-ac- 
cess read/write memory], 
one disk drive, DOS 3.2 or 
3.3, and Applesoft BASIC. 
The price is $349, The 
CP/M software costs $69. 
Order Model ACS-1A from 
Atlantis Computers, 31-14 
Broadway. Astoria, NY 
11106, (212) 728-6700. 
Circle 634 on inquiry card. 


Tool for Wire- 
Wrapping 
OK industnes’ 


М/А-1 
Wrap-Aid wire-measuring 
lape ruler is designed for 
wire-wrapping applica- 
ions. This tool eliminates 
wasted wire, helps prevent 
errors by identifying both 
posts to be wrapped, and 
can help you determine 
the best wire path. Special 
post extensions аге рго- 
vided for wire routing. 


Here's how it works: one 
end of Wrap-Aid is placed 
over the first post to be 
wrapped. The other end ts 
then pulled through the 
wiring path and placed 
over the second post. The 
length of wire required 15 
then read directly from the 
tape. 

The WA-] Wrap-Aid 
costs $4.95. it’s available 
from many electronics dis- 
tributors or from OK indus- 
tries Inc., 3455 Conner $., 
Bronx, МҮ 10475, (212) 
994-6600. 


Circle 635 on inquiry card. 


Impact Detector 

Shockvvatch 15 a small 
giass capsule that attaches 
to hard-disk uruts and de- 
tects and flags mechanical 
shocks that may indicate 
possible damage to the 
unit. Manufactured бу 
Media Recovery, Shock- 
watch i5 designed to be an 
integral part of any of six 
configurations of hard-disk 
packs. it uses a combina- 
tion of liquid surface ten- 
sion and capillary аспоп to 
detect trouble. indicators 
that turn from white to red 
alert you to an impact of a 
degree that could cause 
misalignment of the disk, 
which can result m a head 
crash. Contact Media Re- 
covery Inc, 1435 Round 
Table Ог, Dallas, TX 
75247, (800) 527-9497; in 
Texas, |214) 630-9625 
Circle 636 on inquiry card. 


Ethernet for IBM 
A series of products that 


ink ІВМ Personal Com- 
puters together in an Ether- 
net jocal-nerwork environ- 
ment has been introduced 
by 3Com Corporation. All 
the Etherseries products are 
plug- and software-com- 
patible with the PC and 
provide users with penph- 
eral and information shar- 
ing and personal commu- 
nications capabilities. 
Among the items in the 
series is Etherlink. which in- 
Cludes a plug-in controller/ 
transceiver board. soft- 
ware, and manual. it costs 
$950. 

Also available is Ether- 
share, a 16-bit microcom- 
puter-based file server with 
a lO-megabyte Winches 
rter-disk drive, it supports as 
many as 20 workstations 
(dependent only on disk 
capacity) and allows each 
user access to the Win- 
chester drive as if it were a 
part of his system. The disk- 
sharing software makes 
storage appear as "virtual 
floppy disks." Most disks 
have a file backup system 
whereby files are periodi- 


cally copied so as to protect 
against system failures. A 
hard-disk backup system 
on floppy disk or an op 
tional tape-cartndge system 
is available. Passwords can 
be assigned so that access 
to data can be limited, 
Ethershare costs $11.500. 

When equipped with a 
printer and Etherprnt soft- 
ware, Ethershare can sup- 
port spooled printer shar- 
ing. Another product, 
Ethermail. provides Ether- 
share with electronic-mail 
collechon and distribubon 
capabilites. Ethermail per- 
mits messages to be ашо- 
matically amended with at- 
tachments from any PC 
DOS file. 

The Etherseries will be 
expanded to allow other 
persona! computers 10 
communicate with each 
other, In addition, more 
software 15 being devel- 
Oped. Complete details are 
available Кот 3Cam 
Corp., 1390 Shorebird 
Way, Mountain View. CA 
94043. (415) 961-9602. 
Circle 637 оп inquiry саға. 
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WE STOCK EAGLE 


EAGLE COMPUTERS COMPUTER 


USI Videa Meaitors—Green w AMBER 


SPECIALS on INTREGATED CIACUITS 


6302 745 10/695 50/655 100/615 
65024/55124 B40 10/795 50/735 100/690 
6520 РІА 815 10/490 50/445 100/415 
6522 VIA 645 10/610 50/575 100/245 
0532 790 10/740 50/700 100/660 
2114-1200 245 25/230 100/215 
2716 EPRDM 490 5/450 10/400 
4532 EPROM 8901 5/845 10/790 
6116 2KXB 

CMOS RAM B90 à 5/845 10/7890 
4116 RAM 8 lor 14 
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Anchor Automation Signalman Modems 
FREE SOURCE MEMBERSHIP WITH SIGNALMAN 
All Signalman Modems are Direct Connect. and include cables 
to connect to your computer and to the lelephone Signalman 


Modems provide 1ле best price- pertormancg values, and stant 
al less than $100 Duster ead OEM iaquirita lavilad 


Mark | RS232 

Mark Il for Alan 850 

Mark IV кт CBM/PET with sollware 
Mark V tor Osborne (software available) 
Mark VI for ІВМ Personal Computer 
Mark ҰН Auto Dial/Auto Answer 

Mark Vill Bell 212 Auto Dial Answer 
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ПС HAYES Smartmodem 229 
A5232 MODEM — Acceuslic 119 
93232 MODEM — CCITT Irequeacies 175 
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We carry Apple П+ from 
Bell & Howell 


16К RAM Card for Apple 65 
Apple LOGO 150 
Video Recorder Interface 545 
Super Serial Card 148 
Thonderclock Plus 119 
280 Saftcard and CP/M 295 
Parallel Printer lntertace/Cable B5 
Grappler Interface 139 
TG Products Joystick for Apple 48 
TG Paddles 32 
DC Hayes Micromodem Hl 299 
Videx BO Column Card 254 
ШІҒОВТН-- for Appa ifig-Fortm 85 
Sientype Primer and Card JU 
Graptics Таб and Caro B45 
Apple PASCAL Language 195 
Apole FORTRAN 160 
We stock EDUWARE Sofware 

GENIS | Courseware Deveiopment System 185 


260 
225 


115 
160 


Unicom Grade Reporting or School Inventory 
Executive Boaling Eysiem with fonts 


Appie Dumpling (Microtek) Printer Interface 
Apple Dumpling with 16K Buffer 


252 Bethlehem Pike 
Colmar. PA 18915 


215-822-7727 A B Computers 


[dcommodore 


See us for Personal, Business, 
and Educational requirements. 
Educational Discounts available. 
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PETSCAN $245 base price 


Allows you io canaeci up lû 35 CAM/PET Computers to 
shared disk drives and printers Completely lransparent tp the 
use! Pertect lar schools or тиіп word processing can- 
fiqurahens Base contiguraion supporis 2 computers Adkh- 
tonal computer hookups $100 each 


deua ro re P T e omm min bene mre PR г canc Poe runc m чуй е 


Commodore COMMUNICATES! 
$129 


Intelligent Terminal Package intiudes 

ALIA hardware based merae: 0825 Cable and STGP Soft 
ware with remote telemetry translar io/from disk. printer out- 
put. XON-XOFF control, user program contol, and status 
hne 
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VE-2 IEEE to Parallel Interface 119 


inces case power supply, full 8-51 transmission, and 
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VIC 20 188 МС Sagen) Chess 32 


VIC Pnnter 335 VIC GORF 32 
VIC ЗК ВАМ 32 Meteor Run (UMI) 39 
VIC BK НАМ 53 МІС Ragar Ratraca 24 
VIC 16K НАМ 90 Amok (ШМ!) 20 
VIG Disk Drive 395 . Snakman 15 
VIC Pinball 32 Виж Cube 13 
VIC Omega Race 32 Programmers Relerence 15 


Sodas o! Mars (ОМ) 39 Renaissance (UMI) 39 
VIC Draw Poker 24 VIC Supersiot 23 
VICTORY Software for WiC 
Sweet Sweepers 12 Maze ın 3-0 12 
Might Rider 11 Сопи Debits 1? 
Treanwes d Bal Cave — 12 Grave Robbers Advent 11 
Games Pack ! 12 «Games Pack і! 12 
Victory Casino B Adventure Pack | 12 
Adventure Раги И 124 к, 
TNW 488/103 with DAA 450 
Computes First Book of PET/CBM it 
POWER ROM Utilities for PET/CBM 78 


195 
300 


WordPro 3+ - 32K СБМ, disk, prater 
Марто d+ - 8032. disk pinia 
SPELLMASTER spalling checker (ог WerdPro 


COPY-WRITER Professional Word Processor 159 
VISICALE lor PET, ATARI or Apple 190 
PE-TRAX PET te Epson Graphics Software 15 
SM-KIT enhanced PET/CBM ROM Ullilips 40 


Programmers Toolkit = PET ROM Utilities 35 
РЕТ Spacemaker (| ROM Switch 36 
2 Meter PET to IEEE m IEEE to IEEE Cable 40 
Dust Cover for РЕТ, CBM, 4040, or 8056 Н 
VIC or СВА Parallel Printer Interiace 85 


CmC IEEE- А5232 Panter Inlerlace — PET 120 
SADI Intelligent IEEE-RS232 ar parallel 225 
Library of PET Subroutines 12 
Programming ihe PET/CBM (Gompulal] — R. Was! 20 


Compute First! Book of VIC 11 


Whole PET Catalog (Midnight Gazelle) 8 
Color Chad Video Board tor PET 125 
PET Fun and Games (Cursor) 11 
FlexFile far РЕТ/СВМ $110 | 


Dalabase Wnter wilh Calculations, Mailing Lists 
FORTH for РЕТ lull FIG model — Cargill Riley $50 


Metacampiter fer FORTH kr mdependentobjectcode — 30 


KM MM PASCAL for РЕТ/САМ 85 
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RAM/ROM lor PET/CBM 4K S75 BK 590 


Circia 5 on inquiry card. 


DISK 


SPECIALS 
SCOTCH (3M) 5" 10/230 50/235 190/2130 - 
SCOTCH (3M) в" 10/245 50/225 100/220 


We stock VERBATIM DISKS 


Write for Dealer and OEM prices 


BASF 5" or B^ 10/200 20/195 100/185 
Wabash 5" 10/180 50/175 100/170 
Wabash B" 10/225 50/220 100/210 


We stock MAXELL DISKS 
Write for dealer and OEM prices. 


Disk Storage Pages 101054 Hub Pings 50 for 56 
Disk Library Cases 8"-—300 —5'—225 
Head Cleaning Kits {1 
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CASSETTES—AGFA РЕ-611 PREMIUM 

High output, low nose, 5 screw housings 

C10 10/86 50/50 100748 
5-20 10/73 50/58 100/66 
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SPECIALS 


Типех/ балса Computer 95 
Zenith ZVM-121 Green Phosphor Momia 109 
INTEX Talker Taxi to Speech System 
Epson, Okadata, Prownter printers availatle 
Brother Daisy Wheel Printer 

STARWRITER Пау Wheel Printer F10 
We Stock АМПЕК Manitars 

Watanabe Intetigent Pimler 1085 
Statice anmti-stalic spray 
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The price-pértormance leader includes ZBOA, 1 o 2 lull 8" 
drives (double density, double sided), 3 serial ane 1 parallel 
pori. and winchester (ОЛ Prices stan al №55 than 52000 
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systems 


1995 
2245 
1355 

695 


550 
CALL 


290-80 64K 

290-82 64K. 1 double dens dive 

237 13 Megabyte Dual Drive 

219 Video Terminal [VT-52 compatible) 

ZT-1 Intelligent Communications Terminal 


1100 16-bi/8-hit System 


Creme ern I аз EE ES кіт е т emi defi eS ا‎ T DUM CUTE ااا ا ا‎ 


SPECIALS 


800 Computer 649 Meresal BASIC 72 
400—168 269 MISSILE COMMAND 29 
810 Disk Dive 440 ASTEADIDS 24 
825 Ponte 5625 STAR RAIDERS 34 
850 Interiace 170 — Space Invaders 29 
hade Atai DOS 18 Мик Composer 35 


Caverns ol Mars 33 
PAC-MAN 36 
CENTIPEDE 46 


Joysticks oi Paddles 19 
16K RAM (Microtek) 69 
32K RAM {Мите К) 99 


Pilot B5 Fuwst Book of Alai 11 
Super Breakout 2g — Anchor Мойт-Аші 65 | 
АРХ Soltware Сай — Other Alan moducis Сан 


WRITE FOR CATALOG 


Add $1.25 per order for shipping. We pay balance of UPS surtace 
charges on all prepaid orders. Prices listed are on cash discount 
basis Regular prices stightly higher. Prices subject to change 


What's New? 


Computer Is 
on the Dot 


Dot is a portable com- 
puter that’s fully compati- 
ble with the IBM Personal 
Computer. Dot, engi- 
neered and marketed by 
Computer Devices Inc., 
features Intel's 16-bit 8088 
microprocessor and the 
MS-DOS operating system 
from Microsoft. Standard 
equipment includes 64K 
bytes of memory and a 5- 
by 9-0сһ monochrome 
display with  Dit-mapped 
graphics. The display has 
32K bytes of dedicated 
RAM {random-access 
read/iwnte memory) and 


Where Do New Products Items Come From? 


variable character modes 
of 40, 80, ог 132 columns 
by 16 or 25 lines. Dot 
comes with two Sony 
32-inch disk drives that 
provide 287K bytes of 
storage (formatted) per 
disk, 

Options include an em- 
bedded printer with 5 by 
10 dot-matrix uppercase 
and lowercase characters, 
two К5-232С ports, a Zilag 
280 to run CP/M version 
2.2, and a built-in 300- or 
300/1200-bit-per-second 
modem. User applications 
software includes an elec- 
tronic spreadsheet. a word 
processor, a time and proj- 


The information printed in the new products pages of BYTE is 
obtained from “new product" or "pressrelease" copy sent by the 
promoters of new products. If in our judgment the information 

| might be of interest to the personal computing experimenters апа 
| homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and sup- 
pliers to this marketplace. The information is printed more or less 


as a first-in first-out queue, subject to occasionai priority modifica- 
tions, While we would not knowingly print untrue or inaccurate 
data, or data from unreliable companies, our capacity to evaluate 
the products and companies appearing in the ‘What's New?" 
feature is necessarily limited. We therefore cannot be responsible 
for product quality or company performance. 


ect scheduler, business 
graphics, and accounting 
software. Prices for the 
Dot ranges from $2995 to 
$3997, depending upon 
options. For complete de- 


tails, contact Computer 
Devices Inc. 25 North 
Ave, Burlington. MA 


01803, (800) 343-5104; in 
Massachusetts, (|617) 
273-1550. In Canada, call 
Datamex Ltd. at [416] 
781-9135. 

Circie 638 on inquiry card. 


Relational Database 
Management System 
ABW Corporation’s RL-| 
Relatonal Database Man- 
agement system 15 de- 
signed for the IBM Personat 
Computer and CP/M-based 
systems. This database 15 
fully relational and comes 
with such operators as 
selection. projection, and 
join. Standard features in- 
clude a query language, 


relational editor, and pro- 
gram interface. 

A variety of applications 
packages are available for 
use with rhe RL-! system, 
including a report genera- 
tor, a graphics processor, 
inventory and production 
control, and general led- 
ger and other accounting 
packages. The suggesred 
retail price for the RL-! 
Database Management 
system 15 5495. For full de- 
tails. contact ABW Corp.. 
РОВ M1047, Ann Arbor. 
Мі 48106, (313) 97l- 
9364 
Circle 639 on inquiry card. 


Cube Aids Program 
Instruction 

Metacomet Software's 
Programmable Cube can 
help teach programming 
because it corresponds го 
the popular cube game. 
This program simulates all 
six sides of the cube in six 
colors [ог special shades for 
black-and-white displays] as 
well as each move's mo- 
tion. A solver provides a 
Step-by-step guide through 
the solution of any scram 
bled cube. The Program- 
табе Cube 5 supplied 
wit? a programming ian- 
quage designed especially 
for cubes, pattern-matching 
and control constructs, and 
an editor and debugger. 

The Programmable Cube 
runs on Apple 1 computers 
and is available in both 
48K- and 64Қ-руге ver- 
sions. It costs $34.95. Con- 
tact Metacomet Software. 
POB 31337, Hartford, CT 
06103 
Circie 640 on inquiry card. 
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Beautiful Plots with 


PLOTPAK" 


PLOTPAK is a complete Jie 
library that runs under FORTR 

and includes drivers for tha following 
screens and plotters: 


« MicroAngelo MA 512 

a ADM + Retrographics 

e ТЕК 4010 compatible terminals 
ә Houston intruments ОМР-4 

e HP plotters 72258 and 7470 

ә Radio Shack Printer 7 Plotter 


PLOTPAK (REL tliey.. . . .....5275. 
PLOTPAK source code 


plus two drivers:........... $365. 


Р BRIDGE 


k 4 Сотршег Сотрапу 


DIVISION OF Sea Data Corporation 
One Bridge Street, Newton, MA 02158 
TEL. (617) 244-8190 FLX: 951107 


Сігсів 74 on inquiry card. 


ONE BOARD CPIM SYSTEM! 


only 8750 
Assm., Tested 
& Burned-In 


for one week 


Бол by 12 inches 

10 MHZ 4085 CPU 

Bak RAM 

3 R&-232 channels 

8272 Floppy Disk Contrailor 
Handles Single Double Density 
One to Four Drives. ЕСІН ar 
AŞOR. 


Documentation 815. 
CPIM Floppy Disk Operating System $150 
Check оғ Maney Order 


autocontrol ЕШ 


11400 Dursoit Ко 
Si. Lauls. MU 63044 
(314) 739-0055 


Circle 49 on inquiry card. 


AUTOMATE YOUR OFFICE 
WITH 


ASCI* SOFTWARE 
CONTROLLABLE 
SWITCHES 


а User sefectabiesotiware controtigbie 
s Switches compulers and peripherals 
e User defermined control wards 

» Supports 150 іс 19200 baud 

= fatally portable with AC option 

e Features manual! override operation 


Advanced Systems Concepls, Inc. 


P.O.Box Q 
Айадепа, Calilornia 91001 
1213) 684-5461 ог 794-2308 


Сігсін 17 on Inquiry card, 


“ELF” Interface, 
Converts Your 
Typewriter into Printer 


a Finest print quality • Low cost 
« Easy Installation e Quick delivery 
e Fits ІВМ Selectric" and Electronic 
Typewriters 
« Models for al} popular computers 
« Call or write for more information, 
taday! 
{ We export to all countries - 
iPEX INTERNATIONAL INC. 
5115 Deuglat Fir RU. 


CaMabarH, СА 97502 U.S.A. 
Tel: (213! 710-1444 TLX/ TWX: 910 454 2100 


Circle 250 on inquiry card, 


PERTEC TAPE DRIVES 


T6860-9-25 
TETTE: 
ы. «собық». ЛЕЛ 


76848-9-25 


WANGCO TAPE DRIVES 
MODEL 842 


NT 973-4773 


SGUTH COAST COMPUTER SYSTEMS, (NC. 
1415 E Mcroadaden 
Sania Ana CA 9? 705 


For the 
У IBMPCand 
"FX CP/M-86. 
" 8087 CHIP $223 


d нане" 
Pe ЕЕЕ. а, . $75 
MATRIXPAK . BON е ..$75 
" 18 DIGIT 
TRIGONOMETRICS 


LANGUAGE SUPPORT 
8#МАСАО"............... $150 
87BASIC™ .......... "M 
B?PABEAL" cece ceed 
B7FORTRAN" ........... A. 


(BM Рәғы ғай CSR ob 4 Cages ed Tea acu 

i IBM Coa oram қалыпты» e әнші: SENE 
LUE N^ ETE LE BL {гиц mL e, 
FPR Lee BUR Hr" RAR НУРАЯГАЫН Xi 
BT FORT ЕШ art Мат ү ыр asm RINT oF 

kerne uc 


+ РО. Bo 
Micro 1972, 
02364 
Ware (617) 746-7341 


Circle 321 on inquiry card. 


GRAPHIC SOFTWARE GN CP/M FOR | 


ENGINEERING & BUSINESS SYSTEMS 
Фи PLOTTERS. CAT'S, DUI MATRIX, ЖАЛДЫ 
Іші 


PLOTHRRE - 2 

(Nt (7 Ouf ang fu 
FAO» TOUM DEALER. On CALL 
ІНЕ ЕМЕРСОН? COMFRMT 


б.д. Hig 79414 
лахо, CO. bere 


(1071908 - tëit 
^ awe ? Gives tty ie MSIL UTI ZRAPICS, 


Wf IT Села TER 
gui smi үп a 
13300 oui rdi 0135 i MAMUR 


S-100 Single Board 


WINCHESTER 
"EASY DISK CONTROLLER" 


Works with any 8-100 CPU + ТЕЕ 5h96 
Supports 5!4", 8" and 14" Dres 
ST-S06, &A-T0(HI, SA-40UU Inturlaces 
Recurd Accessible J-K «есік Buller 
trees host mein ory, matches ОМА speed 
On-hoard nuctoprocessor— autu seeks, 
simple. very small scitware drives 
Dealers and Distributors invited 
Assembled and tested with lormatler trut 
program and operating system drivers, 
VISA, Mastert ard ~ specify drive = 5545 
Monitor Dynamics, Inc. 
1121 Wesi Ninth St ® Upland, СА 91786 
(714} 985-7214 


Circle 327 an Inquiry oard. 


DISKETTES 
ЭМ Scotch BRAND 
AT SUPER LOW PRICES 
WE WILL SHIP YOUR 
ORDER WITHIN 24 HOURS 


AND WE PAY THE 
SHIPPING CHARGES 


“=” @@ соо accertep 


DEALER INQUIRIES INVITED 


= CALL TOLL FREE 
[Ea ¥ 800 922-8193 


IN CALIFORNIA 
800 488-1068 


Fona Gor 605 
МайығұРым СА 113230 


Circle 451 on inquiry card. 


Circle 443 on Inquiry card. 


SUNNY LOW LOW COST 


POWER SUPPLIES 
(LINEAR & SWITCHING) 


FOR 5-100, DISK DRIVES 


KIT 1, 2 & 3 For S-100 R3 For3x8" (or5'A") Disks S3 For S-100 & Two Disks 
$-100 & DISK POWER SUPPLY “53” open FRAME, ASSY. & TESTED, 6 OUTPUTS. SIZE: 10" (W) x 6" (D) x 5" (Н) 102.95 
REGUL OUTPUTS FOR DISKS: 45V & БА OVP, -5У @ 1A, «24V (OR + 12V) @ SA—TA PEAK. ADJUSTABLE AND 
UNREGUL. OUTPUTS FOR S-100 +8V @ 14А, + 16V @ ЗА. FUSES PROTECT ALL REGUL. OUTPUTS 
(DEAL FOR THE MAINFRAME WITH 12 SLOTS & 2 x 8" or S4" FLOPPY (OR 1x FLOPPY & 1x HARD DISK), 


DISK POWER SUPPLIES: open FRAME, ASSY. & TESTED, REGULATED, ADJUSTABLE & FUSES PROTECT. 

ПЕМ IDEAL FOR +5V OVP -5V {ог - 1 +24¥ (or + +BY SIZE WxÜxH PRICE 
2x8 2 5A 2.5À - aak E'x4"x4 Er] 

R4 x B” of 2 x Sw" DISK ЗА 14 ЗА - 5A Poak 2А 8"х4 x ЗА" BA 84 

A2 x A" (or 5¥4"} FLOP BA 1A (or 25A) 6A - BA Peak 1.85"x5"x4M"0r2. 10 x 459" x 34" 69.95 

Fa or 1x Floppy & 1x Hard БА 1A 6A - BA Peak 1.9" х бу" x 44%" or 2. D” х5" х 5и" 69.95 


OPTION: + 12У @ 1А CAN BE ADDED ТО ITEM "Яд" SIZE 1. ONLY, COSTS $12.00 MORE. SHIPPING FOR EA. PWR n 
50 IN CALIF; $8.00 IN OTHER STATES; 
$-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) IM NU COME MES 
ПЕМ REDE E 2v +19 2 AV SEE ТЕКЕ FORMER: $5.00 IN ALL STATES; $12.00 
1 3 =" aS RAM | АРА, CALIF. А 
Ul mom m 0 A МООС mew ws M OE SRF: Баанай р ATO 
КТЗ DISKSYSTEM 15А 1А ЗА ЗА SA T13W"x5"x4" 69.95 


TTENTION O.E.M.'S 
POWER TRANSFORMERS (WITH MOUNTING BRACKETS YOUR. SPECIAL NEEDS OR 


T 110/120 E d Veo TS cA 28 Vae СТ? ТА ا‎ x 39e" x ЗИ" 2295 sot онаси 
T2 110/120 2х8Уас БА 28 Vac, СТ, 35A Зи" x 434" x3" 28.95 cd тера таз 
T3 110/120 2.x 8 Van, 15А 28 Vac, СТ,ЗА | 48Уас,СТ,?БА  GA"X4X" xS" 30.95 СИНЕН АТ cisely LON LON 
TA 190/120: 2x8 Vac, GA 28 Мас, СТ, SA  48Vac,CT,3A — SW"x3W"xSW" 23.95 
75 110/120 16 Vac, CT, 34 28 Мәс, CT. 2A (4BVaclspeched)  3°xS"x2%" 15.95 COST & FASTEST DELIVERY. 


MAILING ADDRESS: SUNNY INTERNATIONAL SHIPPING ADDRESS: 


шашса Р.О. BOX 4296 (TRANSFORMERS MANUFACTURER) 221291% S. VERMONT AVE | 
mmm TORRANCE, СА 90510 (213) 328-2495 MON-SAT 9-6 TORRANCE, CA 90502 


TELEX 182558 


Super Sale! 


40% Off On Ohio Scientific Superboard II 
A Complete Computer System On A Board 


Includes full-size 53-key keyboard, video and audio cassette 
interfaces; SWAP, Modem, sampler cassettes; manual: 8K 
BASIC-in-ROM, with BK RAM. Requires 5-V/3 amp regulated 
DC power supply. 30-day limited warranty. Supply is limited. 
ONLY $200,00 


а ада — сше шш — mm cc سے سے‎ eee ee ee ЫЬ 


Pius Sensational Limited-Time Savings 
On Ohio Scientific СІР Series personal 
computers, Superboard and СІР 
accessories, spare replacement parts, 
printers, monitors, integrated circuits, 
and other computer -related components. SUPERBOARD Я, $200.00 


| Cleveland Consumer Computers & Components 
| 
! 
| 
| 
To Order | Send Detalled Gatalog/Order Form 
| 
| 
| 


1333 5, Chillicothe Road, Aurora, ОН 44202 
TO ORDER: CALL 1-800-321-5805 TOLL FREE 
(Ohio Residents Cati 216-562-4136) 


Call us directly or return order coupon with 


your check, money order, or Mastercard or Name 

Visa Account Number. Orders wilt normally be aa 

shipped within 48 hours after recelpt. „= 

$100.00 minimum order, City State Zn 
кеш Payment by enciosad check or monay order or charge 10: 

Sampler Cassettes with each Superboard It and MasterCard VISA 

САР series order! Accounl # a Expiratien. Data 


Taxi (Game), Electronic Equations, Loan Finance, Straight 
and малі бергесін ол, Uneven Cash Flows 


Tiger Tank, Flip Flop, (Logic Game), Hectic, Black Jack, 
Mastar Mind 


Total Amount Charged or Enclosed S 1 


Ohio Rasidents Add 5.5% Sales Тах. All Orders Will Be Shipped insured By UPS Unless 
Requested Otharwisa, 


A aes oe EDI ey cell p paene 


Сігсіе 279 on inquiry card. BYTE December 142 545 


Happy N Cw Year Circle 473 on Inquiry card. 
DUAL DRIVE SUBSYSTEMS 


еке 1. 


HORIZONTAL VERTICAL 
Fully A. -4 tested units 


wiwo Shugart 801R 55/00 $ 975.00 
wilwo Shugart 8518 DS/DD 1225.00 
wiwo Cume DT-8 05/00 1250.00 
wiwo Tandon 848-1 55/00 995.00 
w/two Tandon 848-2 ПЕ) . .. . 1195.00 
Cabinet A & T w/Power Supply and Accs. 235.00 
Gabinet Too and Bottom... - 69.50 


California 
Computer 
Systems 


SPECIAL! 
CCS SYSTEM 2410 . . $1995.00 


е Includes CP/M* 22 е 2-Sernial/t-Parallel Рог 
© ОМА Disk Controller € Hardware Vertored Interupts 


*DECEMBER SPECIAL* 


S-1 00-4 MINTS 


Choose the System that fiis your needs 
Acomplete computer system ready to add on 
а terminal and printer. Al! systems include 
СРМ 2,2» software and system manual set. 
Full six-month parts and labor warranty ex- 
cluding drives which carry the full О.Е,М, 
manufacturers warranty. All S-100-4 systems 
advertised are in stock assembled and lesi- 
ed available far immediate delivery. 


MINI | FLOPPY HARD DISK | TAPE BACKUP 


Only $1395.00 
COMPLETE” 
* with 48 ТР! single sided 
double density 54%" $1395.00 
,  * wilh 48 TPI double sided 
double density 54". .$1495.00 
qu н ӘБ TPI double sided 
= double density 5%". .$1650.00 


e 2-Real Time Clocks е Supports CP/M* MPM" OASIS 


| CCS 2200 System, A& T..1625.00 


e 2810 CPU... . ,... Only—255.00 
e 2422 Disk Controller . , Onjy—330.00 
e 20556 64K .... Only—320,00 
e 2200A Mainframe . Only—475.00 | 
e CCS Арре Boards. Call Toll Free For Prices 


Only $2995. ONLY $4250.% 
lS S-100-4 systems | COMPLETE 
very amall in size — 8 Now available through 


(a x o d" М x 18%" L) 
bul look at the size of the 
ATASI® 5%" Winchester 
hard disks we alter! 


F U.S. Micro Sales the 
f XOR IRWIN 510 5-100- 
4 tape backup system 


An inexpensive bul powerful system featuring a 4 wn rose e mh from wilh 10 megabytes of 
siot S-100 bus chassis with the ХОН S-100 board I En m hard disk storage. Back 
set: 4-МН2 2-80 CPU ч 64K dynamic memory • 4 #3020 v span ‚ый oa 52995 0D н up your hard disk on a 
mult-sector mixed density disk controlar е 2- ж #3046 35 Меи", Syslam а ME ү mini-tapa (we're talking 10 meg.) in less than 
Н5232 output ports in the rear for your terminal and The above systems include a 96 TP) double sided double 8% minutes! The above system includes а 96 
printer « З eight-bit parallel ports on the CPU ready density 5Vi* floppy as standard The hard disk is con- TP! DS/DD floppy drive and this system's 
te add a i and interface to your printer * All toll ма Western Digital’ & controtler tor hard disks, modular design allows you to add a second 
above systems are in stock + -— CP/M* 2.2. Other leatures are the Same as system at lolt, 

CPM is а Irademark сі Digital Research Corp. *Aciual storage space aller lormatling floppy for only $395.00. 


' CALL FOR QUANTITY PRICES! 2 


And then 
there 


were попе. ў W 
E 


The list of already extinct anirnals 
grows ... the great auk, the Texas gray 
wolf, the Badlands bighorn, the sea mink, 
the passenger pigeon . 

What happens if civilization 
continues to sio wiy choke out wildlife 
species by species? 


SHARE Man cannot live on a planet unfit for 
animals. 
d le l ha Join an organization that's doing 


something about preserving our 
LIVING. " ngered species. Get involved. Write 
the National Wildlife Federation, 
Wem au 105, 1412 t6th 
Za Street, aN Washington, 


= DC 2003 
It's not too late, 


LIFE ISN'T 
CHEAP. 


GIVE TO THE AMERICAN CANCER -—- 


ap راا ا ا‎ A Pla чыл 
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irole 474 оп inquiry card. 


TERMS: m 
لی‎ aoin 55 00 


ass Е d waranty. PAGES SURET TU! CHANGE WITHOUT NONCE 


VISA/MC, glo v dam Fo M 


UNIVERSAL POWER SUPPLY 


, For Big Board, Apple or Aum 65 
*5VDC @ 3 Amps 
+12VOC @ .750 Amps 
—12VDC @ .750Amps 
—5VDC @ 500 Amps 
Dimensions: 4" х 4"x 11" 


$69.95 
DISK DRIVE POWER SUPPLY 


For 2 - 8" or 5" Drives 
+ 5 VDC @ 4 Amps 
+ 24 VDC @ 3 Amps 
= § VDE @ 1 Amp 
АС Cables ier 2 Drives $7.50 


Dimensions: 4" x 4" x 11" 


$59.95 
$-100 POWER SUPPLY 


-BVDC @ 30 Amps 
*16VDC @ 6 Amps 
—16VDC @ 6 Amps 
PC Board Design 
Qimensions: 5" x 6" x 11" 


| 


ж 4 Slat 5-700 Bus 4r Inculdes CP/M’ 22 and Maw 
* Two Separate Power Supplys Ж AR Cables Provider 
+ ХОН S-100 Board sel ж Demensions only 9" x 9" x 1855" 


S-100-4 System Complete with: 

2-Tandon Thinline 8” (Model ТМ-848-1 55/00) 
Рагі#5-1000-40 | , $1695.00 

2-Tandon Thinline 8" (Model ТМ-848-2 05/00) 
Part$S-1000-39 .. . . $1950.00 


Now we are able to offer Mitsubishi пе drives 
DSDO model 2896 lor (ull 2.4 megabytes of їогтацед 
storage. All S-100-4 systems with these drives will 
incide а full & months paris and labor warranty in- 
cluding the drives! Part %5-1000-34 


SO FTWAR E 
GANT الاو‎ фа a} awe! e 
C BASIC + basi ++ - 
DATA STAR . үзе ciere 1, 
DIGNA. MODUM аа оо wrote eee wa sae 85.00 


OCTOR ` à; . 
MA evt modd — ———À 
MAILMER at PRE DL whe PRE EASERP OLDE EERE BHO CRAS 315.00 
SPELLSTAR ... ELe KR wisest PA EMO LEH ке THO RHE RES 190.00 
WORDSTARB e Lal kg ks weê jl . 275.00 
CALL FOR SOFTWARE NOT LISTED 


TWO Locations to Serve You /— 
ve EAST Coast Call (815) 485-4002 S E | 
i WEST Coast Call (714) 891-2677: 
our ORDER TOLL FREEI f 
STATE 4 = SOO - 435-9357 


15% Restocking Foe, A orders мүр vis U.P.S. unless 


$1695.00 SÉ? 


wo weeks tà clear bet 


TERMINALS 


Telivideo 910+ withgreenscreen $575 
Т.У. 925 .... $739 Т.М. 950.... $945 
Adds viewpoint with greenscreen $519 
Zenith 2-19,.......... 


PRINTERS 


Epson MX-80FT $549.00 
Epson MX-100FT ...,....... $699.00 
Okidata 82A 80 column. ..... $465.00 
Okidata 83A 132 column 

C-ITOH Prowriter |[.......... 


LD.S. Microprism Model 480 . $565.00 


8" DISK DRIVES 


SA801R ......388.00 ea. Two for 379.00 ea. 
SA851R ......535.00 ea. Two for 529.00 ea. 
QUME DT-8. 540.00 ea. Two for 529.00 ea. 
Tandon 848-1 395.00 ea. Two for 388.00 ea. 
Tandon 848-2 525.00 ea. Two for 519.00 ев. 
Mitsubishi Model 2896 OS/OD . 


У CALL FOR QUANTITY PRICES! 2 


$1795.00 


TERMINAL 
ж Feather Touch Capacitance Кубей че 80 Key Standard ASCII 
WSOROC Type Screen Attribute Set 3 d Special Function Keys 
* Hall intensity ж 20 Screen Edding Keys 


COMPUTER 


ж ХОН S-100 Board sel * Includes CP/M" 22 
ж Programmable Keyboard Sel + B Sit 8-100 Bus 


S-100-8 System Complete With: 
Shugart 801R Subsystam* (#8-1000-22) ...$2675.00 
Shugart 851R Subsystem* (#8-1000-23) ... 2925.00 
Qume DT-B Subsystem* (#5-1000-24) 

Shugart SA 400 Minis (%5-1000-25)......... 

Complete System, No Drives (#5-1000-21) 1785.00 


'Availatia ín Horizontai or Vertical Cabinet 


ZENITH DATA SYSTEMS || 


g ZVX4 Dual Density, Single & Double Sided - Auto Boot 


CALL TOLL FREE FOR PRICES 
t - 800 - 435-9357 


Controller Board (ar 8" 3nd 5" Drives tor the 7-09. 2-96 or 
H-88 Compulers Comes w/CP/M* 2.2 on 8" and 5" media 


Only $550.00 


Er 
lA 


ж EAST 11 Edison Drive, New Lenox, lilinols 60451 
* WEST 15381 Chemical Lane, Huntington Beach, CA 92649 


ua 475.00 ea. 


HD 


J. SALES 


For lest or systems applications, 
Complete 585-100 12 Stot Main- . 
(rame with Disk Deve Power Supply 


for 4 Drives. 
SPECIFICATIONS 


Unregulated Regulated 


+5V @ БА 
+8V @ 30A 


—5V Q 1А 
$225.00 Kit with 12 58-100 Bus Connectors 
$255.00 Assem. and Tasted with 12 Bus Connactor 
$15.00 AC/DC Orive Cable Sat for 2 Drivas 
Dimensions B" x 10" x 18" — Shipping Weight 25 Ibs. 


Low Velocity 
Whisper Fans 
Only $18.00 ea 
Finger Guards 
$2.50 each. 


$1350.00 


ж Withthe ХОН S-100 MOD + XOR 5-100 Board sel 


de 12 Slot Motherboard and ж Includes CP/M” 22 Sofiwue 
Card Cape 


+ HIV © 30A 4e #100 E бА ЖАП Cables Proveded 
* DC Powers to Aunap to А Dres Ж Complete Manual Set 


S-100-12 System Complete With: | 
2-Shugart ADIR (4-3 000-30) $ 2125.00 
2-Shugart B51R (#§-1000-31 _ __. 2425.00 | 
2-Qume DT-8 (%5-1000-32), 2450.00 
Complete System, no drives .... .... 1350.0^ 


Cabinel only - Includes Switches, Fan & AC/DC Wiring 
(4 5-1000-28) , 250.00 
Dimensions 117 x 21" x 22" 

CPIM" ra trademáàrk of Digital Вер. 


Apple 8" Disk Controller Card $395.00 | 


Disk 2 4- 2 Single Density Single or Qual Sided 
, 300.00 


Completa line of add on drives for Apple 
CALL TOLL FREE FOR PRICES 


64K 


DYNAMIC RAMS and EPROMS 
TOSHIBA 

HITACHI 

FUJITSU 

NEC 

OKI 

MITSUBISHI 


WHOLESALE AND RETAIL 


Monarchy Engineoring Inc. 
380 Swift Avenue, Unit 21 
So. San Francisco, CA 94080 
Phone (415) 873-3055 


WRITE OR CALL FOR OUR 
LATEST INVENTORY LIST. 


Circle 326 on Inquiry card. 


HOVV TO REPAIR 
THE APPLE ° 


NOVEMBER 15ih RELEASE DATE. 


A comprehensis guide jo repar 
your Apple 11° ar Apple Il plus* 
computer 


With гарат rates soaring and aut 
rageous repair bills being c 

Ін even simple repairs, THIS 
GUIDE CAN SAVE YOU MONEY! 


ONLY $39.95 


Note: if ordered prior to 
release date, pay only 
$34.95. 
DATA-LINE (602) 820-0082 
2961 5. LAS PALMAS 


MESA, ARIZONA 85202 


*Trademark al 
APPLE COMPUTER INC. 


Circle 188 on Inquiry card. 


AN INDUSTRIAL QUALITY 
8086 OEM SYSTEM 


a HARDWARE 
= А Muitibus' COMPATIBLE 8064 CPU BOARD 
WITH OMA FLOPPY CONTROLLER, INTERRUPT 
CONTROLLER. PROGRAMMABLE TIMERS, 3 
КАГУ, PORTS, p ا ا‎ ir PORTS, АМО 
BYT PROM WITH BOOT STRAP 
LOAD EA FOR Семе 
— 128K BYTES DYNAM ic НАМ BOARD, 
— шот MULTIABUS CARO CAGE, WITH COM- 
PLETE DOCUMENTATION AND SCHEMATICS, 
ALL FOR Feta ede te = ей 4 11 250 


| a SOFTWARE 


— СРМінЕ OS. WITH COMPLETE UTILITIES — $250. 
—OFF THE SHELF DELIVER Y— 


3DGE MICRO SYSTEMS 
185 W. EL CAMINO REAL, SUNNYVALE, СА 94085 
RE 408. = 4728 


пы $; "СЕНЫ ТЫ п Derki ығын 


Circle 188 оп inquiry card. 


CORPORATION 


Ø Dysan 


Solve your diar probis, bay LOO otaca 
bested Cyaan diskettes АЙ orden shipped 
from stock, within 24 hows. Сай юй FREE 
ЖОЙ) 235-4137 for prices and information. 


100 Foothill Blvd 
San Luis Obispo. CA 
93401 (In Cal call 
(805) 543-1037 ) 


Circle 361 on Inquiry card. 


ANALOG «e DIGITAL 
DIGITAL @ ANALOG 
CONVERSION MODULES 


SOFTWARE 
GAIN CONTROL _ 


custom board te st £100 


үүгіге ог сан us. 


CALIFORNIA DATA 


CORPORATION 
3475 Old Conejo Road, Suite C-30 
Newbury Park, СА 81320 


(805) 498-3651 


Сігсів 80 on inquiry card. 


2 BASF 
FlexyDisks 
Sh n 


1Û or 16 secior Prce Расва/100 


1 sidefdouble density 520.00 $185.00 
2 sidedidoubla density 34.50 325.00 


ғ Specily soti 
8 or 32 sector Рпсе/40 Рпсе/100 
1 sideisingie density 521.00 5195.00 
1 side/deuble density 29.50 275.00 
2 sidedidouble density 34,50 325.00 
Cattilied Chech - Maney Order - Personai Check 
Allow ип to 2 wasks for personal chacks 16 cisar 
Add $1.90 (o each ardar bor U.P. S. shipping charges. 
№.) Residents add 5% NJ Salas Tas 


Qu LL 


EXCHANGE MC 


280 Dukes Parkway, Р.О. Нох 85 
Somarvi(!a, М.1. 08876 » (201) 725-6680 


Dealer inquiries Invited 


Сігсів 185 on inquiry card. 


PC/FORTH" 


Complete FORTH program development systems 
for the IBM® Psranal Computer. Packages 
include interpreter/compiler with virlual memory 
management, line editor, cuslom screen editor, 
ossambler, decompiler, utilities, fila ond record 
access modules, ond many demonstration pro- 

grams 150 page user там... $100.00 


Software onting point, Intel 8087 support, color 
graphics extensions, and large! compiler avail- 
able о! additional созі. 


бресіу PC-DOS оғ СР/М-88% One disk drive 
ond 48 kbytes RAM required. Softwore supplied 
on 5% inch single sided soft seciored double 
density diskettes. 


(213) 206-7413 


at + pages ОНАР 0 remed Doreen) Білем pap 
Ds a get belo gi Ogee зынаа tu 


Circle 261 on Inquiry card. 


if you use CP/M 
then you need 
DISK FIX! 


DISK FIX is a disk editor which can 
display, edit or copy eny sector of а 
CP/M floppy and/or hard disk. The 
DISK FIX utility can be used to 
fecover files from disks with dam- 
aged directories, to reconstruct files 
with bad sectors, to restore erased 
files and to do generat disk editing. 


DISK FIX automatically configures 
to floppy and hard disks, just insert 
the program disk and it is ready to 
run. А single CPU license is available 
for $150. Call software HOT LINE 
906/228-7622. 


The Software Store 


706 Chippewas Square * Marquetta MI 49855 


Circle 431 on Inquiry card. 


Now...You Can Monitor 
7 Most Important 
RS-232 Interface Lines 


Made in America 


R$-232-INTERFACE TESTER 


CONVIGELS ЭП 567185 with am AS-23? intertace LED s 
clearly desplay status of 7 ілініс transmil data te 
cave Шз requesi lo send cigar u seno gala set 
ғау Carer detect dats fermunal ready Raqures no 
power may oe left in pennanenitiy Satslaction 
guaranteed ORDER WOW! Only $29.95 рро [ft res 
add 5% sales tan}. we accepi MU. Visa FREE inus 
Wale сагаю of promem delechng equipment Phone 
815/539-5827, Make checks payable 10 


B:H electranics 
Box 475-8: MENDOTA, IL 51342 


Сітсів 53 on Inquiry card, 


OKIDATA 


82 A 53999» 
83 A +649 


MX 80 F/T Ill 


ымм! z^ ^ 


MX 100 11-100 Eps: 
BOTH WITH GRAFTRAX 


HX-20 COMPUTER | fale I 


APPLE COMPATIBLE 
COMPUTER 
CALL FOR LOWEST PRICE 


Cards and cables for all computers 
Please Call For Best Prices 


SMITH-CDRDNA 


LETTER QUALITY 


WE HAVE IT ALL! 
OVER 500 TITLES 
e APPLE е CP/M 
* IBM * ATARI 


PARTIAL LISTING 
Apolewriter || 99" 
Arcade Machine 39% 
Bag of Tricks SCALL 
ЕРІ GL 299° 
Choplitter 27% 
Data Factory 24%” 
dBase |! 488 
ОВ Master 169% | 


Disk Library Case 
Hayes Modems 
Lobo Drives 
Microsoft Softcard 
Novation Modems 
Paymar Lower Case 
Vista Products 
Wizard BPO 

38K Ram 4116(8) 
54K Ram 4154(8) 


J-Ring Disk Sheets (10) 


16K RAM CARD 


For Apple® 11/11+ 

Compatible with: 

Dos 3.39 CP/M® 
Visicalc®, Pascal®, 


2 Year 
Warranty 


Fully lested 
and assambieg 


$5900 


80 Column 
Enhancer 1! 
Softswitcn 
Function Strip 
inverse Video 


SATURY 
(62: STEMS 
5% 64K 


128K 
V-C Expand BO 


Execultve Secretary SCALL 
Frogger ri 
Home Accountant 59” 
Peachtree SCALL 
PFS age 
S A.M SCALL 
Screenwritar il ago» 
Supercalc 199% 
Varsatorm 285^ 
Маса! 179” 
MVisilile 179% 
Wizardry 3g" 
Ward Handler 159" 
Wordstar SCALL 


ma | KENSINGTON 
М9) MICROWARE 


SYSTEM SAVER 


565 


» Surge 
» Suppression 
е Dual outlet 


EPSON RIBBON: 


DEALER 
INQUIRIES 
INVITED 


A. ATARI 
SCALL 


299% 
179% 


Atari BOO (48K) 
Atari 400 (16K) 
Visicalc 

LJK Letter Perfect 119% 
32K memory Tg" 
Software & acces. $CALL 


Í C3 Products 


Paddles 
Joystick JI 
select-A-Port 
All of Above 
Joystick Il 
Joystick ІВМ 


$29°° 
40% 
47% 
109% 
$CALL 
45% 


CPS Card 
CPS Cable 
Ramplus+ 32K 
Rom Writer 
Clock 

Music System 
Super Talker 
Expansion Chassis 
Card Header 
A/D-D/A 

V-C Expand 


12" Green AU 
12" Green EU 
Amber 

RGB (IBM) 


S$CALL 
$CALL 


we 


Color 
TURRUR, 


MX 80 


5269 


5 1/4" (100) $239" 
9 1/4" (10) 25” 
8“ (10) 39° 
Head Cleaning kit 7 


APPLE Il 


А2 repiacemenn 529900 


A40 40 TRACK 359% 
A70 70 TRACK 479% 


APPLE 11 


| АЗ периселем 533909 


A73 70 TRACK 529? 


| A143 140 TRACK 669% 


$1 090, or 3 waa 


MX 1 OO 1 500, or 3 tor 3 900 


MAIL ORDERS & RETA AIL STORE 


860 5 


Wincheafer 


` Gan Jose. СА Е پا‎ 
MON- FRI 2-5 ЗАТ 10-4 


(408) 085-0400 (EnS tie t Sete 
CHRISTMAS HOURS: MON-FRI 8AM - 7PM - SAT & SUN 10AM - 4PM 


Circle 111 оп inquiry card. 


ж T.H.E. 


SMART , 
TERMINAL 


Soltwatre that turns your Atari 400 or 
800 into a real «mari terminal. Send 
and receive dara (гот all popular 
data services, Works with cassette ог 
disk for upload ‘duwoload. 16K min. 
Available at Atari Dealers Worldwide 
ог directly from Binary. VISA/MC? 
AMEX /COD/CHEECK. Cassette $49.95 
Disk $49.95 add $250 P & H U.S, 
$5.00 overseas, 


Binary "^ 


Compuler Software 
3237 Woodward Ave, 
Berkley, MI 48072 
(313) 548-0533 


BINARY CORPORATION 


Clrcla 65 on Inquiry card. 


LOOK TO THE FUTURE... 


EPROM-32 


The only EPROM programmer you need! 
bh MM EPROM propranwner iw single. supply 
gums diee AK ihe БЕ EPROMs ful 
ju Ix Dugh 16K (Dylej pius ше 


- EPROM can be verified tough a port or located in 
50208 109 ventication and use а 
Modules алаи bad to Grferent EPROM 
, 2758 FM-3-2732 7732A PM-B—B58 ba 
74% 2716 РМ.4 - 2564 PM-? — 2528 

ж РМ:5— 2764 РМ-8— 27128 

pressure socket sccommoriates both 24- 
packages 

ды Comente WHD adyustable regulator for рп» 


[22r "s 
be-sided PC board with sader masks, silkscreen and 
‘plated contact lingers 
ALBO contol software Includes commands for program- 
“ning, vedlicalion. disk 1Û and edite] 
* Comprehmasne user's тагига! contains source Fring of gon- 
{rol scdtware 


Місәрулатіа | 9202,0, 


Price mcludes ЕРИОМ-32 documen. 
(юл and Iwo Personality Modules 
зор арна por 
ме on Bath 5 
(901)-255-0619 ty CP/M-compatible diskarie— $9 96. 


Мане аа & Visa TN (езйн add 6% sales 133 


Сігсів 312 on inquiry card. 


STATISTICAL 
SOFTWARE 


ELF—Sltepwise regression, faclo: 
analysis, correlation coefficients, cross- 
labs, simple slatislics, t-tests, ANOVA, 
slepwise discriminant analysis, all BASIC 
lranslormations and more. $200.00. 


TWG/ARIMA-—Box-Jenkins for 
seasonal and non-seasonal models. 


5300.00. 

£ASI/ARIMA——Aulomalic Box-Jenkins 
program for stock and commodity traders. 
5300.00 


All ara jor the Apple М” with ABK of 
memory, Applesoft* and DOS 3.3 


Visa and MasterCard accepted. 
Cal) су wre: 


"Же Hinchendox 
3907 Lakota Road 
P.O. Box 10114 
Alexandria, УА 22310 
(703) 980-2587 


*Tredemarks of Appl Computar, Inc. 


Circle 496 on inquiry card. 


SIGMATER INTERNATIONAL CORPORATION 
327 Clarkin Ct- Walnut Creek СА 94598 


[415] 034 6097 


MICROPROCESSOR CRYSTALS itr) 
(224 164 
PORT? 245% 
зун і 00) 
5 nod эй 
ін $ au 
ТӘ Юю іш 
dj BS 1р0 
Woe UO 7 HP 


ТОМА: FORK CRYSTALS [3 p & Minatural 
Ы fA КНР 


M XH; м SO kh 


UTNAMIC RAMS 
dit Р эл) 


N.A.S.H.U.A. 
5% mini floppy diskette 


SS/SD Soft Sector 20.00 box/10 pc. 


Мне иде IH ÛÛ Ёш thang vrude 52% dis UPS дшш! 10 
іт VPS Шыр { gere Au CONT reas recente 200 pales (x 


Circle 420 on іпдшігу card. 


DISKETTES 


3M Call Toll-Free 


1-800-328-DISC lor prices and infor- 
malton. Dealer inquiries invited. 
C.O.D. and charge cards accepted. 


All orders shipped from stock. within 24 
hours. Call toll FREE 


АА, N 


North Hills Corporation 
4554 Rolling View Dr. 
White Benr Lake, MN 55110 
1-800-326-DISC 
MN Cal! Collect 1-612-770-0485 


Circle 345 on inquiry card. 


The Last Disassembler 
You МІН Ever Need! 


Mnemonics Externally Dafined 
Zilog, Intel, PASM Supplied 
ASCH/HEX Preconditioner 
Can Externally Def. Equates 


Optional Address Listing 
ASM/PASM/MBD Compatible 


DB statements torcible over user 
specified ranga 


$150 complete/$25, manual only 
tor further information cantact 


COMPUTER TOOLBOX, INC. 
1325 East Main БІ. 
Waterbury, Ct. 06705 
Phone (203) 754-4187 


THE MISSING LINK! 
ا کا‎ 

Computer Shopper ts your link to indivi- 

duals who buy, sell and trade computer 


equipment and software among themselves 
nationwide, No other magazine fills this void 


іп the marketplace chain. 

Thousands of cost-conscious camputer èn- 
thusiasts use Computer Shopper every month 
through hundreds of classified ads. And new 
equipment advertisers olfer some of the 
lowest prices in the nation 

Subscribe to Computer Shopper with a 
6 month trial for $6 or 12 months 
for only $10. MasterCard & VISA accepted. 

COMPUTER SHOPPER 


P.O. Box F311 € Titusville, FL 32780 
305-269-3211 


Circle 122 on inquiry card. 


EPICS* 
COMPUTER SOFTWARE 
for 
EXECUTIVES and MANAGERS 


Name/Address/Key Informalion 
Personal Schedule 

Corporate Schedule 

Document Tracking 

File indexing Schema 

Tickler File 


Functional, well engineered software in 
the Pascal programming language for 
Apple H and TRS-80 Model II Com- 
puters. Plus seminars to help your com- 
puter understand уои, 


SOFTWARE CONSULTING SERVICES 


001 Whitlier Drive, Allsniown, Ра, 18103 
(215) 797-8590 
ATT. Marita Cichelli 


*(TM Apgar Сойтш н "* TRIS Taniy t агу 


Circle 427 on inquiry card. 


CONTROL DATA 


DISKETTES 


5 1/4" SPECIFY SOFT 10 œ 16 SECTORS 
кты T 0 
5250 $2300 517 O0 $715 00 
§500 2600 12600 23500 
[за ә] 3200 15600 294 00 
Б" SPECIFY SOFT e 22 SECTORS 
гу 
585 $2500 &1iz2 OD 5223 00 
5506 3400 144 GO 463 00 
про _ - 2480 164 UO 303 0D 
(CALL TOLL FREE - ORDERS ONLY | 
800-824-7686 su stares excery са 
800-852-7777 wo sms 
ka asx FOR OPERATOR #906 


CHECKS HO иа С — ADD S3 DO Seer 
са PESIGEHMTS &DO 85 REALES TAN 


Р.О. Box 3304. Sarainga. CA 95070-1304 


Circla 155 on inquiry card. 


BEFORE YOU GET TOO EXCITED ABOUT 
LOBO'S NEW COMPUTER, THERE'S 
SOMETHING YOU SHOULD KNOW. 


There's plenty to be excited about in Lobo's 

new MAX-80,™ as you'll see in just a minute. 

But first we want to warn you: you can't 
get one right away. Already, orders are 
coming in faster than we can build systems. 
However, if you can appreciate an incredi- 
ble price/pertormance bargain, you'll agree 
the MAX-80 is well worth waiting for. 
WHAT'S ALL THE EXCITEMENT 
ABOUT? 

We're glad you asked. And the answer 
is pretty simple. Just look at this list of 
standard features: 

«5 MHz 2-808 processor That's 2% times 
the speed of a TRS-80 Model III or Soft- 
Card/Apple! 

* 64k RAM. 128k is a low-cost option. 

+ CP/M included. A few more dollars get you 
LDOS, an incredibly powerful oparating 
system that lets you run standard Radio 
Shack software. 

+ Software-selectable 25 x 80, 16 x 64, and 
16 x 32 screen formats. For full compati- 
bility with CP/M and TRS-80 applications. 

» All disk interfaces built in. Plug in any 
combination of 544" floppies, 8" floppies, 
and Winchester disk. 

a Two Н5-232 serial ports. Ready to plug in 
modems, printers, or what-have-you. 

* Centronics-type parallel port. For any 
printer using this standard interface. 

« Plus: numeric keypad with 4 function keys, 
software definable text and graphics char- 
acters, built-in clock/calendar with battery 
backup, and buffered 1/O expander port. 

Now for the best part: the factory-direci 
price for all this power is just $820— 
including shipping and Lobos standard 
T-year hardware warranty! 


WHAT TO DO NOW. 

Call Lobo toll-free, Tell us what hardware 
and soltware configuration you're interested 
in (see below), and we'll give you an 
approximate shipping date. A $100 deposit 
will hold your place on the waiting list. 

Then get a good book to help you pass 
the time. 


МАХ - PRO 


4402CM 
4802CM 


550M 
8202CM 


Circia 270 on Inquiry card, 


CPU and Accessories 


MAX-80 computer with 64k 

RAM and CP/M $ 820.00 
64k expansion RAM 

(installed) $ 95.00 
12" (diag.) high-resolution 

anti-glare green phosphor 

monitor $ 175.00 
005 operating system 

instead of CP/ $ 39.00 
LDOS operating system in 

addition to CP/M г 5 69.00 
Dual 5%” Floppy Disk Systems 
4402CM single-sided, 40 

track; 180 КВ per diskette $ 690.00 
4802CM double-sided, 

80 track; 720 kB per diskette — $1,175.00 


Dual 8" Floppy Disk Systems 

NOTE: Lobo CP/M pernils reading and 
writing standard single-sided, single density 
CP/M disks with either of these systems. 
8202CM single-sided, double 


density; kB per diskette 51 ‚185.00 
5202СМ double-sided, double 

density; 1155 kB per diskette — $1,485.00 
Winchester Disk Systems 

950M 5'a" system: 4.8 MB 

hard disk plus 720 kB floppy $2,405.00 


950MX same as 950M above 

but no floppy drive $2,100.00 
1850M 8" system: 4.0 MB hard 

disk plus 1155 kB floppy $3,085.00 


The Lobo Warranty 
All Lobo hardware products carry a 


limited 1-year parts and labor warranty. 
Call or write for complete warranty 
statement. 


{Bı 1982 Lobo Drives International, Goleta, CA 
CP/M bern of Digital Research Corp. 
TRS-BO tadema poraiion, 
SoftCard adamak of Мюгоѕой Corporation 
Apple lrademark of Apple Computer. 

OS trademark of Logical Senate Incorporated 


ALL PRICES INCLUDE SHIPPING WITHIN THE U.S.A. 
Cahíormia residents add 69 sales tan 
Payable by cradit card, check, or money order 


TOLL-FREE ORDER NUMBERS: 


U.S. (except California), 4 -— 
800-235-1245 A adim 


in California: 800-322-6103 or 
800-322-6104 Hours 7AM- SPM Pacihe Time 


ӨВ 


grives 358 S. Fairview Ave. 


INTERNATIONAL Goleta, CA 93117 
Prices subject to change withoul notice. 


Lobo Drives 
international 
Dept. BY 12 


BYTE December 1952 851 


POHIO „+... КАНАН Ч M- 

One minute you're without, the next you're 

up and running! Jusi plug into your APPLE 

I! PLUS. А neat and complete package. 

* Modal 600-1 Punch — 50срв, rugged 

* Model 605 Reader — 150cps 

» Parallel Interface Board/Cabie 

* Data Handling Program 

Code conversion available. TRS-BO0 pack: 

lage soon. ADDMASTER CORP. 416 Juni: 
paro Sere Dr., San Gabriel, CA 91776 * 


DISKETTES 


ұу 
SAVE 40% compete ist 
ғ Specity soft, 
5%" iD ur А тен 
#744 313side/sgi dens. . . 
#7440 1 afde/dbl dens. , — QM ms 
#745 2 skdasidbi dena... .......28.40 


в” Bosctty soit 
or 32 sector 
A740 313slda/sgi dams.....,... ..27.30 
#741 1аша dens... ... . . 35.80 


#743 2 sideaidbl 4дәпе...........43,60 | 


CHECKS — VISA — MC — C.O.D. 
1313) 777-7780 ADD 42 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
Sr. Clair Shores, Mi 48081 


Милорад Dutributor 
mio mallon Procemsing Products 


Circle 275 on inquiry card, 


IBM-PCt SOFTWARE for 
BUSINESS and RESEARCH 


generates Hern пациісе for analyzing # ten! or group of 
сиштінені, 
ARA BUSINESS PLANNER ........... 99.95 p.p. 
Desrgned to urit beens decisicn-mairry by improving 
productivity and performance. Contains linear program 
пип, Ше cych cost anatysis, bunner forecasting, PERT 
unaákysib, inventory optinsizaiion, route and del very sche- 
duling, and equipmoeat replace mani modeling 
ARA BASIC STATISTICS. RRARALAXAA WATER 49.95 pP. P. 
Offers untvarah and mullivariate statistical routinas for 
analysing Тышке ancl өсістіі Пе problems. | ncludes des- 
спріге sunistics with bar graphs, chi square cross bult- 
бота. multiple regression and corredation, and ANOVA 
modules. 
АЙ ARA software ip writen in BASIC and requires at 
kan 64K КАМ with two 5.25 floppy-disk drives. Adii- 
баны technical 1patificutions available mon regars 
US funds only. Add 310.00 d foreign order. Allow 3-4 
| weeks for personal checka. California residents add 6.5% 
tax. АЙ orders art confirmed їп writing. 
ra ‹ АМАСАРА RESEARCH ASSOCIATES 


*IBM із а regirtiered рр Of LEM иттүү 


Circle 33 оп шту card. 


| FOR TRS-80 MODEL Il & 280 


- CCOS - 
Real-time Operating System 


induced ірет 
OEM's, Systems Implementors 
û experienced owners 


POLL REMOTE TERMINALS. CASH BEGIETERS. 
DATA ACQUISITION DEVI ES CONCURRENTLY 
WITH OPERATON/RAURGROUND ACTIVITIES 


CONFIGURED FOR TRE-40 MODEL it 
TRANSPARENT OVERLAY TO TABOOS BAA 


AYAILAWLE FOR STAND-ALCHE/MOARD LEVEL, БҮБТРЫЯ 


OWES TOU ACCRA TD 0 DEVICES 
PROM EITHER FORECHOUMD OR BACRUROLUNT: 


GATHER, FROCESS & STURT DATAWHILE RUNNIM 
APPLICATION PROGRAME IN BACKGROUND 


= INTERTIUPT DRIVEN - ЗАА TI-TAGEUMO - 15 PRIORITIES = 
Also = 
TR8-60 МСЮРІ И OMASSEMALER 
ТЯ5-ЕО MODEL 4 EXTENDED DEBUG PACKAGE 


"Boerializing із Buperviaery Сактай А Data Aecguisillan" 


бонда Emporton (8143 434-2423 


бай THIRD STREET BE ~- CANE, AMEDIA n5399 


Circle 135 on inguiry card. 


ПШ i 


FOR UCSD PASCAL* SYSTEMS 


PDBASE un Entity Relational 
Dula-base. Complete with 
Enplish query language. for- 
mated screen, procedure tun- 
Euage, datu security, multiple 
users, validily checking. 
Introductory Prices 
$245 - Interactive FDBASE 
$100 - Program interface far 
PDBASE 
Available for APPLE П, Ш IBM PC 
TANDY П, DEC, + others 
IOTC Inc, 
910 Sully /Laramie, WY 82070 
"Trademark Regents Univ. of Calif. 
(307) 721-5818 


Circle 249 on inquiry card. 


SDSYysTEMS" 
S-100 Boards 


components and systems 


PCA MULTIPORT COMM 
VERSA FLOPPY й 
ЕЗРАМООНАМН--біК 
SBC 200 комот 

û СРАМ" 
VDRO 
SPECIAL —VPY I, EXP IL 250200 — 

«РСР 


a fees‏ ت نیسان 
Complete NNE of 50 boards, components and systems‏ 
atbelow market prices. We offer the latest factory rë-‏ 
мазах and complens technica) support.‏ 
Pree brochures avaible upon raquert.‏ 
"If we can't offer you the lowest‏ 
prices .. . We'll tell you who сап,‏ 


MICRO 


4 
Мб vr 


701 Мезі Para НҰР 
301-942-5442 haim Marini 
Жаа 


Circle 288 on inquiry card. 


Analog and Power 
Control I/O.....in a 
single Board Computer 


p —— | 
я k= 
Ж - 
سے‎ 
-. 
8804 or 68704 MPU With 2K ROM or 
EROM, 128 RAM, timer. 8 12-bit 
analog Inputs, 8-ой analog 
output, 8 AC or DC inpuls cx 
outputs, serial I/O, digital МО, 
watchdog timer, power supply. 


- Wintek Cor. 
YY 18H South Зар 
ісісуете. ІМ 47904 
| 317-742-5424 


Circle 497 on inquiry card. 


Get more out of your 
Apple with the MICRO 


on the Apple Serles 
Vols. 1,2, & 3 $24.95 ea. 
+ $2.00 shipping each volume 
Each book includes more 
than 30 programs — 
кі! оп DISKETTE 
Machine Language Aids 
` VO Enhancements 
Runtime Utilities 
Graphics & Games 
Hardware & Reference 
TU Information 


To order toll free: 
Ж. 1-800-345-8112 
In РА 1-800-682-2444 


MICRO INK, Inc. 
P.O. Box 6502 
Cheimstord, MA 01824 


Circle 300 on Inquiry card. 


Alphabetical LEST "pem esigned 
for variable ig T ond ilauibihty. p 30 
records wilhou! a disk wail. 

Send selected records fo screen, printer os dink Hie. 

Sori or re-sort records by ANY Heald, 


Introducing ALISTA on odvenced vyeraian of ALIST 
wih өле айна copobilities, 


Simpldied Users Guides (ALIST ac ALIBTA) 
PAATL/PHIONE LIST 


REFERENCE CITATION 4 
ALE CARDS 10.00 


Users guides for ALISTA ONLT. 
BED FUSED ET aren 
HOMES HVINTORY 1а 


тт АШК CP/M. Avolloble for tha Gaberne |. 8" 
5550 CP/M, SuperSrain, Advantoge... call lor ethan 
disk پا سات‎ 


ALIST (Al Heol LIST program) 150.00 
ALISTA ies 173.00 


HONOR SYSTEM SOFTWARE 
2562 Е. Glade 
Mesa, АХ 85204 
(602) 892.2434 


Circie 224 on inquiry card. 


Apple Il plus 48K, 
Apple Disk Drive Il with 
Inierlace GOS 3.3, Apple 
ІШ, 12" Monitor and the 

Appie Monitor Stand 


Ait tor Оту 51790909 4i 
FREE! Apple Writer | f^ 
with purchasa of 
this fabulous package 


BUSINESSMAN'S 
SPECIAL 
^ne li plus 48K, Apple 
k Drive wiinterface 
DOS 3.3 12" Hi Res 
Green Monitor, Visicalc 
33 Planning & Financial 
Forecásiing Soltware 


Only 31 97990 


148 RAM Card 8748 
wipaithase о! above package 


Cable, Screenwriter 


Only 52325909 


WORD PROCESSOR 
SYSTEM 


Apple И plus 48K, Apple 
Disk Dr. wiinlertace DOS 
3.3, 12° НІ Res Green 

Monitor, OKIDATA 
Microline ВО Printer 
Printer Interface Card & 


THE COMPUTER =PECIALISI= 


r | (5) Exp 
н. PACKARD 
HP83A . .*1149*5 


HR85A . ..*209969 
4700 Fres Software! 


бесе ftom manuh, 
Cal] .or write [or detalisi 


НР? XM- 
НР-128..... 


2495 

. 2095 
— Accessorias — 

82904М 4%” Dual yt 

Disc Driye. .. %168495 2% 

82905A Serial Fm Ê 1 9*5 

HP-7470A Graphics plolter 
also ayatlable in Serial for 


іне wih the Apple® and 
Frankin? Computers 


Now Only $4 269** 


wiinl 


1 


Green 
Stoneware DB-Master 
Dala Base Manager 


Call or Write 


NEW! ACE 1000 


TME PERSONAL 
PROFESSIONAL COMPUTER 
THAT'S HARDWARE AND 
SOFTWARE COMPATIBLE 
wiAPPLE Il PLUS™ 


ІШ 84K RAM, Upper & Lower 

Case, 12 Key Numeric 

Keypad, Built-in Fan, 
Typewriter Slyla Keyboard 


Call or Write 


MANAGER 
“5 
Franklin АСЕ 1000 өк, С РЕКА 


Micro-Sci Disk Drive 


ACE 1000 64K, Micro-Sci 
Disk Orive wicontrolter. 
12" Hi Res Green 
Monitor. Visicate 3.3 


Call or Write 


erlace, 12" Hi Res 
onitor, 


SOFTWARE & ACCESSORIES FOR APPLE® and FRANKLIN* 


Ellie 1 Disc Drive, А 15% more storage 
capacity than Apples‘ drive Оту 526949 
Controller Card, .. Oniy 109.95 
MICRO SCI 
A-2 Disc Drive, the cost ellective alternative 
to the Disc М, with conlroller „Оту *409** 
wilhout controtler,.. ., , .Әліу 328.85 
KENSINGTON 
System Saver Fan, with buill-in surge prolec- 
tor for Apple? H.. , . Oniy 5749? 
MICRO PRO Special Offer! 
Word Pack Includes WordStar, MailMerge, 
and SpellStar..,... Al 3 for Only *329*" 


t E 


NOVATION 
Apple Cat Il, direct line modemOn!y *299** 
Apple Cal tl, 212 Upgrade... Оту 13291 
Appia із a tegisleced trademark ol Appia Computer, Inc. 


COMPUTER SPECIALS! 
TEXAS INSTRUMENTS 
T! 99 4/A with RF Modulator .*199** 
Alter Mig's Cash Rebate, Plus 2 FREE 
oars irom ТІ Call or Write for detalis! 
COMMODORE 


VIC-20 wilh AF Modulator 51544» 
ACA VP-3501 built-in modem #999 
ATARI 400 vm "289" 
МЕХ Sinclair 1000 ak eme, 5496 
SHARP Handosida! Find trend 
РС-18001 — *214" E-150 Онин (174% 
PC-121? with СЕ-122 Primos 1247 


MX-1OQIIIFIT 


Grafirax Pius 


BUSINESSMAN'S SPECIAL 
Alart 800 кы” pen B10 Disk Drive 


and көргісіз 51390995 


ow Only 
WORD PROCESSOR 


Friction & Pin Feed 


tional, 
Пол ond Tract 


Prices stteclweasal Oct 28. 1982 


Circle 1 on inquiry card. 


MX-BO Ill F/T 80-138 Column Oot 
Maitix Tractor w Fretion Feed, Bitiec- 
попа!, 80 CPS, Grftras Plus 


er Friclion Feed, Gidirectional, BO CPS, 
о 1 
MICROLINE 
tional Parallel Serial. 80/132 — 


95 

MICROLINE B3A FIT 120 CPS Bidirac- 
136 Columns. SerialParstel, Fric- 

689.00 


New! MICROLINE B4A F/T 200 CPS 
Bidirctional, 136 Colunn. Parallel, Frio- 


A Division ot 6761, Photo Inc. 


ilama od sale fe? limited time only and ага subfect lo limiled avarinbililly Мо! regponable (он |ypogtaphical errors. This ad supersedes dil othe ads prior ro Deo. 1082 


VISICORP PROGRAMS 


Visicalc . —*184** Visifiie .. . 44184" 
Visipiol 52298 Visilarm .... 47998 
Visidox 3184** "visischedula , 239*5 


Dasktop Plan il. 3194"! 


ADDITIONAL “ADD-ONS” 
DC HAYES Mícromodem 11 .,.. *289** 
VIDEX Keyboard Enhancer |І. . $119™ 
VIDEX Videoterm 80 Col. Board ,., *259** 
VIDEX Function Strip puss wiEnhance m 462°" 
ТҚС Numeric Keypad «poe only ,.. +1349 


ABT Numeric Keypad ppw’ onip.. 98" 
THUNDERCLOCK PLUS... ,.,*118** 
PKASO Parallel intertace . , .*134** 
MICROSOFT 2-80 CP/M Card 2.8250 
MICROSOFT 18K Ram Card.......*99** 


TG Joysiick 447% ТКС Joystick „54490 


SOFTWARE a ACCESSORIES | 
Dist SS/DD ph af 10 
Disk 05:00 ok of 10 


IBM Orig 5м" 
ІНМ Ong 5%“ 
TAHDON DSIDD Disk kive JMA 


(BM is a гори буйта of (BM Inc 
469 95 


HG BLUE 


Quadram Рэд!!! printer card wicable 


OQUAUORAM Sung card wilh cable 
DUAD Board 54K 446. 
°` WIiBSICALCIDSSK 145.00 


РС чыім: iB Monochrome Оноу 
CROSOFT RAM Сап 
9.05 256K 


27 
е,” TEXT Wot Process$q: 


VISITREND/VISIPLOT 
VISIDEX 186.00  VIEIFILE 


PRINTERS 


JJei 114 IBN. bree 


fy Printer 40 CPA Parallel 


Call 
136-213 Соот, Tractor 


Call worms pnr minula.. 


KIDATA 

82A 120 CPS, Hiduec- USI! PI-2 12" High Res Greu 
SANYO 13" Color 

АМПЕК 300 12 Green 
AMDEK 13 Color 1 


AMDEK Color Interface Boar 
NEC JB 12 Grean 
МЕС JC 12° Color 


t 


Атап 800 46K, Atar 810 Disk Drive, | 099. BMC.1200 12 Groen. 
Alari Word Processor, 850 Interface, arms LL کا‎ 1088. ve ELECTROHOM 
Okidata Microline B2A Printer with | Mews CATON 1550 120 CPS. 135/232 ECT та" пав Моп 
Connecting Cable 54 9 9 00 Column ЕЛ Gragh Faraligi 769.00 1302:2 High Res "RGB 
Now Oniy © Parallet and Serial 809.00 COLOR BOARD tor APPLE 


CORPORATE ACCOUNTS WELCOME 


T 


87 
115 


and яга Supject to change wilhoul notice. All orders subject to veriliegtion and accoplance Minimum shipping and handling $4 8% 


79% 95 
РЕЕСН TREE Accounting GL АРААН tph A: 


С.ПОН F-10 Daisy Wheel, 
SMITH CORONA TP-1 Letier gualily 


Daisy whee! printer, Microprocessor siec 
tronics, Serial or Parpiiel intarlace, 120 
639.00 


MONITORS 


USI PI-3 12 High Res Amber 


AMDEK Colo || RGB High Res 


== 900-221- 
800-221- 


Benes MAIL ORDEA ADDRESS: 36 E. 19th 51. New York. N.Y, 10003 


VOTRAX TYPE-N-TALK 
Lats your computer lalk 10 you Only 1; #799" 
vailabie tor Apple/Franklin/Atarivic- 


АРВ D 
2-60 Card et ta PAK RAM. «e s369% 
FORMAT Il WORD PROCESSOR 
with mail list, user friendly. .Оліу *199** 
MICROSOFT PREMIUM PACK 
2-40 СРМ Card, VIDEX Videoterm 80 Col. board, 
CPM user's guide & MICROSOFT RAM Card 


All for оту 55499 
Plus you receive з FREE Vides Soft сл (a "30 Value!) 


MICROBUFFER llby Praciical Peripherals 
32K .. Only #249" 18K __, Only 5214" 
MICROBUFFER for EPSON 
16K Paraliet. *13495 БВК Seria) . 7134 
Franklin ACE із в trademark of Franklin Compilar Са, 


DISKETTE SPECIALS! 


Et (10 pk sexcapi where indicated) 
MAXELL MD-155 8%" , , 34.35 
128. 00 MAXELL MDB-2 0500 5*4" , 48.95 
0.00 MAXELL FD-2 05/00 8" (So!t Sectoriso.95 
00 QUAD Boant serm VERBATIM SS/DD 5%" 31.95 
SUPERCALC 208.95 VERBATIM DS/DD 5% ' 46.50 
6195 | MEMOREX SUDO 5's- 23,95 


82045 | CONTROL DATA 55200 57%” (12 ph125.85 
NEW! ІВМ 55100 5'4" 34.95 
NEWI ІВМ DS/DD 5%", .. 48.54 
For quantity discount pricas 
please call or write! 


OSBORNE 


249.00 


tetter Quali- 
- 1488.00 


n 


Gomas Ahe following soltware Wata- 


—— sta: Maumarge. Supercate СВамс and 
129.00 M Basic 
699.95 Now іп Stock! 


d HAGE 159.00 Soltware & Accessories 
178.95 X-MON monitor adapier 3 

349.95 | CENTRDNIX printer cable 50,95 

148.00 | Keyboard extender сари 4 (1 49.95 

3 — R5212 баға! саба 39.95 

309.05 Games for Osborne 
9.95 | vata 20.00 Stat Trok 15.00 
T T3 95 | Trapper 15.00 Calácomb 18.00 


(212)260-4410 
OLL FREE OUT-OF-STATE 


7774 
2858 


West 471h бітесі, New York, М Y. 10036 
West 451һ Street, New York, М.Ү. 10036 


553 


BYTE December 1982 


5'4” Floppy Disk Drives 
(Direct ІВМ" Plug-in) 


TANDON Model TM 100-1. $189* ea. 
TANDON Model TM 100-2, $269* ea. 
12" Green Phospher Zenith Monitor 5109* ea. 


IBM EXPANSION 
BOARDS 


64K Memory ........... 5275" ea. 
128K Memory ........... $375" ea. 
192K Memory .........,. 5480" ea. 
256K Memory ........... 5510" ea. 
Floppy Controller........ 5180" ға. 
16K System BD Memory . $ 25" ea, 
MC / VISA or СОО with certified check 
or money order Arkansas residents add 
sales tax 


For information or orders, call 
501-777-9859 
G-H Computer Systems, Inc. 


Р.О. Вох 871 е Hope, AR 71801 
* Plus Shipping. 


Circle 207 on Inquiry card, 


NOW MAKE SOLID 
CONNECTIONS... 
Male or Female 


RS 232 eed REVERSERS 


$19.95 each 
E! postpaid 
American Made 


Order either two mala or 
two lemale connectors with all 25 pins _ 
Interconnected. Both Gender 
Reversers just $34,95 рові- 
paid. Purchase Orders irom 
rated firms accepted. Get free БИ 
illustrated catalog of interlace т». 
and moniloring equipment. 


B-B electronics 


Р.О. Box 475-B е Mendota, IL 61342 
Prone |8165) 518-5827 


Cirote 54 оп inquiry card. 


ШАПРО RU A 


Check with us before you order 
FORTH from any other dis 
tributor. UNIFORTH is ахай 
able for most 2-80, 8086/8068, 
LSI/POP-11, 68000 оғ 16032 
computers, either stand-alone or 
as a task under an operating 
system. UNIFORTH adheres to 
the FORTH-79 standard, and 


includes a video editor, floating 
point routines, and an assembler. 
We offer a solid, professional 
system with extansive documen- 
tation and option packages. 
Prices: 560 (basic) ta S300 
{multi-user}. 


Requires 8” flappies. 


Unified Software Systems 
P.O. Box 2644 
New Carrollton, Md 20784 
(301) 552-1295 


Circle 479 on Inquiry card. 


260615 1 FLOPPY DOUBLE DENSITY МАУ Smp HARD DISK 
OARS OPLAAG SYSTEM BD CHARACTER TERMINAL wel 
ASTE CHANNELS 
ӨМІ; НАРО DISK wrat and waning 
ШМ: HARD DISK rak and tener 
РОМЕН SUPFLY іш пы dox 
BATTERY CLOCK CARD 1 mdesec nek | amei ust 
STATIC msec 4k intramunts of bank select 
SPEECH SYNTHERSIZER "A d Ежен: tom 
CPU wom: bund, ro wan 
ілген! П5 237 COMMUNCATINS C CARD 
THAME DENSITY DISK CONTRÜLLE $75 


HAYES SMART MODEM F 
ДЕСТІ Electronics 


1855 S. Pearl, Suite MSB 
Denver, CO 80210 е г 
303-777-AEON a) (SS) 


Circle 19 on inquiry card. 


maxell 


Floppy Disks 


BEST PRICES 
IN THE U.S. 


Call for our special dealer 
program C.O.D 's accepted. 
TOLL FREE (800) 652-8162 
In California (213) 901-8881 т? 


Ie mM 
U.S. US EXCHANGE 


„ыхснанак 14551 Bessemer St. 
j Van Nuys CA 91411-2773 


Circle 476 оп inquiry card. 


CONVERT YOUR SERIAL 
PORT TO PARALLEL 


а H$232 Type Input ғ Handahakoe Signale 

Ф 8 Baud Fate Sabctipna* Cantranica Typa Ouiput 

¢ A Laiched Culpa « Compact 314" x аз" n YA? 

Now you cen operi péralip! ремита sod othar devices 

Пат a жалдан RS232 sanal pon. fealty sused Ми 

синмабап o! papular primars auch as ihe HEC 

EDZIA and athens. Limnched (y lass can Ба casd t 
copied might exile cireudg в Seria! conical 

hr». Great tor ROBOT CONTROL Av with қамын 

Самкгопісв type connector or сора 


Елана 
Р 
Амына Boon e a у= (P8 Soon 
ш G Pine Sere 
ee 05-8 Pina Sin -pn 


Сипа, СА 93030 [me .._. 


CALL (805) 487-1865 or 487-1666 
For FAST Delivery 


Circle 198 on Inquiry card. 


TeleVideo USERS! 


COGITATE Fast DumpRestore System for TS 
802Н, 806. 


е Back-up files Iwice as fast as PIP. 
* Double the storage, up to 7 UDfUdisketle, with 
multiple diskette capability $90.00 


COGITATE Type Ahead With Pont Screen 
е Prin key prints sergen. 
e 64 character type ahead buffer $90.00 


COGITATE 2780/3780 Communications System 
s Communicates with mosi (ВМ systems. 
e Many features for remote job 

pniry 5400.00 
Титор08 


s MULTI-BSER $750.00 
© SEMINARS $250.00 
CPN is registerad trademark of куй Research, Inc. 
TurbuDOS ıs a гедінегені trademark of Software 2000, (ас 
FLUS OTHER GOOD TELEVIDED STUFF! 


COGITATE, Inc. 
SPECIALISTS IN UNIQUE TELE VIDEO SOFTWARE 
24000 Telegraph Read, Seultfield, MI 46034 
(313) 352-2345 
VIGA/MASTER CARD Accepted 


Circle 91 on inquiry card. 


THE SAN B671 


FEATURES: Лос 29671 Microprocassor wit an cna 
Ж bast «| єрмє” Full RS-232 and Opto tsotatad 20 
MA turrem шор Белі communications wit Daud rates 
kom 110 9600 baud Three 28 рл JEDEC slandaid nye 
wd unnersal memory soiets (07 up Ку 4BK of on 
om ideni Б тетра 
salacton of алу ROMIRAM ты between sandart 
EPROMS ang суа maa sabe AAMS cling ihe om 
BR x B static RAMS 48 parallel VO Ines on ыға 33 of 
еее 276 pm cempaetie with maustry standard power 
09 WO modules end have sockets 10 шта! 7400 
кү hne devis or A-Pack (пе magas Module bus 
for Full apanman АЁ chins кісім Industrial! grade 
Lomstrucbon 

Price $325 sach (шт and ОЕМ versions also 
avertat 


(ЕНМАЯН & ASSOCUTES 
РО Вох 566. Macnee Оһо 45527 
(4191 051-0687 


Сігсіз 286 on inquiry card. 


TAXMAN-83 
An interactive TAX Program lor 
VisiCalc™ & ™ Users 
ТАХМАН-43 provides the uber mih the арабу t6 сше 
Mp ae tid mo Vaca" and Sapes. 


TAXMAN-45 includes the бомо features. Federal 1040 pages ! 
2 Schadyles А,В,С D. ЕР G,A, RP. SE, ES, U; Forms 1116, 2106 
2119, 2210, 2440, 2441, 2003, 4136, 4117 4255 4562 4525 4684, 
4726, 4797, АМА 4874, 4952, 4970), 1972 509 5405, 5544, 5695. 
55884 6251 Б252 Tax Schedules X, Y Z Ты Tables, Sales tax tables 
ty all states. pius focal түрө 

TAXMAN) produces sli fma! calewabions and resulis thal need on 


be iranszribad to the proper form, as getalied yi the TAXMAN- 
dücuntentabon manua. 

ТАМЫП is now МИ ke mos microcomputers ullkzmg 
Ұбас оре 


visi ale 4 adamak of Personal Sotrwars Incorporated 
SupmrCalc 15 trademark оё Gorim Солыманоаг 


PRICED АТ ONLY шта 
$95.00 


Phone Orders Cail 1-205-533-7599 


ее 
Matera 4 чал INTE NATIONAL 


{Eregerent 100/23] 303 Ұлыма Жапы» Hunti. AL JEN! 


Circle 48 on inquiry card. 


РОК ONLY $129.95 L C ti | 
:From The Ground o — ANNOU N СІ NG TWO 


г s Build a Computer kil thal grows 
з With you, and can expand to G4k ! E 
« RAM, Microsoft BASIC, Text Edil- 

: a lüor/Assembler, Word Processor, 7 8 3 
: < Floppy Disks and more. 


е 4 Wuy 1% Lot K umm ts 
EXPLORER /85 і Мадар Sani ipa Vater Amelie i IA 


Here a thy how eut way t0 lara the Галаба етапа) of come p & Aah iro ENEP heuer 
pma. the арттан bewce үу ll need mom and — $ АШ Leo} Û ko солма нұ 5 Жай) ұзш eres апел E 


NEW TERMINALS 


Smart» Fast * Graphics > Matching Modem and $295 Printer 


Netronics announces a diate of the an 
breakthrough in lerminals Now al prices you 
cen atlosd, you cao gà on-line wiin data-bank 
And computer phone ling Services. Wa ai! 
yours: “slectronic newspapers,” aducationdl 
services, Dow Jones stock іаротіп, gaman, 


advance іп anger «іміз For ын BER VÍ | s ‘eclpes, persona! computing with ary level 
pa tbr advanced design E» ріки еВ, matter кті. Te tik NAM su Ж iae T е langusgnm, program pechanges, giectrnic Вц 
willy alb the һала үти need lu how to wre amt fain boerde ,,, and more evary day!!! 
= аА r ee 


моїгоеса ойып lwo nive lacminela Goth 
(anlure a іші Eê кеу/128 спағас(ағ typewriter: 
atyla keyboard. Baud rates (о 18.2 кіре, а 
оре alee! сайта! and power вирріу The 
янтар» ong, FASTER, |ә a 18 line by 64 or 22 character per lino urit, with а seria! 
iriver port T» making nar сору of ail incaming dala, and оріюпіі provibians for lack And 
ресів! characíar graphics, Tha "smart" vergion, SMARTERIM-BU вените either 24 line by 50 
сиағастаға рег line or 16 бу 40 characters pet tna. ц offers on scraan adiing y тр ав-ав 
tma printing. 12,000 Y- graphics, Hna graphics. sbacluts ouraor addressing ning 
reverse video, one-hall injansily and much mors. - simply plug them inio vo prt- or 
But phone modem and ба on-line inatant(y. Use your TV set (RF modulator required} or Qut 
ағын graan phosapher moniter pictured above. For hard азру juel add ow matchad printer 


Price breakthrough!) Own the FASTERM-84, à complete tarrinal it, ready 10 plug In far 
un 4199.95 и order (Ла SMARTER BO kit Гое jum 2200.08, (Әсіп avallabie wired Ha 1641 әб) 
oming with the million-dollar compulers and dela мыуксәз lOday уо evan supply the 
necessary subactption forms 


More good pene АП (he componame in cur latmingls ere available eeparately (ase 
ссаңхму), wO You buy only whal you ге! 


FABTERM-64 | DISPLAY FORMAT: 64 or 32 charactere бу 16 ines. DB Cibplayapia 

"Y charactera (upper 4 lawer ا‎ . 8 baud ratas. 150, 300 800, 1200, 2400, 4 2800, 
9, 200, [awlich nal. peer iin R&232/L w 20 та currant !nop ,. . VIDEO OUTPUT. 1v 

pip [1А 85,170 CURBOR MOUES home & cles screen, erase іс end ol line, erase cursor 

іле, сыг ы down, auto carriage raturrvtine lead at and of line & "x scroliin ; 

REVERSE vit EO... BLINKING GURSOR . PARITY: off, aven or odd. . STOP BITS 1, 1.5, 

2 DATA BITS PER C БӨКЕН) у 5 7 T В.. CHARACTER еч Б by 7 dot matri 


cXz?3 Trace Чы ч. Бин vs Nile wie 
па? leasiur m - 
mijra beat’ ol the É volare ipe rhe U Han Keyped/Digiay bii = MATO pha E? Pat 
та месі» mate unli yd amd ait Ih ED! F 
dh) Fraa Shl рағы hel intuitu birie ад C FASTERM - 04 TERMINAL КЇТ — feat ios a aD arg 
ke гайт mpi! end пын your тта аз dla m АЕС Киен FE Creche ecl меті je Lome jen 
кзг sry bes mieya figa іс асамыш | Comp O aug юн (511568 00) be dro me 

ети hare and м 1040) ASIN C o ФОНА Gulo? JA (s characte іш T 
laacnad io write detrue 2 000 k ia emt i ай, Cm mir = B 
АДАЛ ШЫДА АЛҚА I0 MCh campana BH S sr Som “i 1905 ^ 
чета) imqpurtu wan € tt allows eimpler faster wri: ne қ 
ong and entering пі programa 9 |1 perils ncome fry you ріш 
fo did рыга OF the eysuem se лі cun Check on dhe talus M 
any pont on the papam т b alleen (racing wach 
gram нәр by ae fir werk dp alf the 
comenle ni tha тете Пар өкі әнім C) RF ktolylabur kil alme juu Fe nae ура TV ыз an и 
dum much morer mns) АШ роыран! 

ТАСТАР " Wut wasting level (Level Al al the — 17. vides Mondot 11] Бабич SIME 
£sglorer/is ter па у ЭЛИ іл To we i" plus 44 Hal * 

рана Nn puwer айра ond ermina Z Deun See’ Cabinet far thr 
: ғу — Jdiaplay == if vou den t hare tham. ses aur Explore as — MOM dua fi 

aprcid Pal ' 
В р io pp іш 1 Титттала) elm ния ^ Pen fur Сите! 415 pà 


mb * 
pedem iHex Keypned/Daplay Әке) тш plus $1520 fA1 
а pia 53 Pat’ 


© heard io s тина! S100 s duin uandard! coen- 
2 m NTER QUT nia а incom N BOARD 
E ей ЕТІПТІ раса. A MC an cok REE wet N SRT e 
я س‎ nciude г | math chatacters piu Special graphica 
B Level Bha МН pius £7 Pal R 9 characters... ASCII ENCODED KEYBOARD: 58 kayt characters „л 


Ыр a НЕЧ ONE FOR EVERY NEED. 


LEVEL f — Add ап! rmm 
mig лет. this built. 


SMARTERM2O .. DISPLAY FORMAT. 80 characters 44» tinge @ 40 ty 4 b РЧ ме 
128 dia or ASCH aan ao uae a i 5 цеен case} B baud raion ne a 
4300, 9600 99 LIN iC or 26 та current loop GEO OUTPUT TW 

ЖНА и EDITING FEATURES А-Ы line, insenidatete кыз for. 

жагас lab. LINE DR PAGE TRANBMIT PAGE PAINT FUNCTION . . CURSOR POSI. 
TIONING: up, down. гр, Halt, pius abactule curio! ——— IT ا‎ r Баск. . VISUAL 
ATTRIBUTES: underline, ріп, — videa, aa de NA HIGS: 12.000 
рә! essolutign o jus bing graphics... ON-SCREEN ARTY "INDICATOR. . PARITY: off, 
avan ar odd. | STOP BITS: 110 baud 2, ell others 1... CHAR. OUTPUT: ? oy 11 character In 
a Ч by 12 block PRINTER OUTPUT &0 OF 50 Hr VERTICAL REFRESH BLINKING 
BLOCK CURSOH . CAYSTAL CONTROLLED Z4 ON ВОАЯО ВАМ АС! ts m 
REYEOARD 56 меу/128 character aK QN BOARD AOM. COMPLETE WITH POWER 


SUPPLY. 
TELEPHONE MODEM 103 ОА FULL DUPLEX. ЕСС APPROVED DATA RATE 300 baud 
INTERFACE; 5232/06 and TTY COMTAOLS talkida switch [no need to connect and 


E gamer Pak jSave $20 no) — өм Level A | Tre. 
m a an а ی‎ n “ЕТІЛДІ 
^H pover Intel HS Arn Малы 
[ы 5199 95) РЕС үт $100.54 phu H 
oir ron cem NUT ue n 
ға Ke taglay анн | wi ь Киујын 
MIT mic pend b. Кач namo Пыс Мары, Ілені A Hun. Мая 
һыңаш " Pin eia Lasting. "ER AP. 1,5 атр paneer appli (Аг 
$250 BS] SPECIAL 8718 95 pius $n Ра!” 
LEVEL D — Wian yon peach (he paru irn Мата іі %- .D Special Міктегеһ BASIC Feb juve PIEH — Tou gd 
sue mune memory. wr hey: Teen chose miber aid de pres A (Terminal Verony V D jsh RAMI К ек 
мі а тестегу (Нгесіу ion c ағара д ot ШЫ НІП сум in ROM. Duel ARA der сна) Leet А ель 
Bh rf пместшгу hy mana ii аът SID гап «наг тия ын уара" Tee а А-А Adi x naa FN 


BAUC bus (D ага dots 
Сі: EAD pu i 
1% 


PEETI EATA 
дет 


s wh Û kı (HECI ONE) О фол ны маш (Rog HW N ЧАА S329 Я ы a Dhong) onginate'ansewer qwitcf on rea panel NO POWER SUPPLY AE- 

Lie а , LJ Add ‘Verwon Trey Editi A x 
Wee E (Ар 17 Neh бия LAWS | SH. nian $e leve B enol Diva ЫП Mamari DPA FS pli ті PAL ASCII KEYBOARD ASCII 58 КЕҮ/128 CHARACTER ASCII Р t 
$100 [AWS — FAN. plua $2 РАТ" T Ab 5100 Mme 4" Du зне ячи A Тандау ion ay m BER A u "usa Lyc ы кы EM. M F ^ 
АҰЕ TERMS pin ы P1 oe pmi d AEOUIHES +44 12V DC ISUPPLIED FROM VIDEO BOARDS) 


LEVEL E Алтун! Visti que. SPAT Ни? ad ror nem ранит gating 


натина тты) Мәті» 
= S cs RO РАСУМ ирас га) ihe пазете! Mov тий ae Rb lon SEL UNI Cl JA S ariet зума МЫЙ 
ә plug ип ег М Mie Heel НАЗЫ: ы prr «ие E: и» HÎ Pal" CD әш Starve бүше ҮЙ 95 plar 354 


LET eth Herter Syw МАЯ ple SCT ПА * 
— РЕС ры” " = Ма) i any nl aspe Filter сұйылы APP 4 іне 
ап рае - ae -— imp (емен )upplg Level C wit іне) Sin cuam чыъ 
ай салыну ұстана РМ остин ПАВІС: erya етей т тани id grees ppl) tenet «ы, (Y onmia 


PRINTER COMET! SERIAL NÛ TO 9600 BAUD — 8&0 Ж ғ 
CHARACTER COLUMN 1132 COMPRESSED). 10” TRACTOR FEED 
UPPER/LOWER CASE. INDUSTRY STANDARD RIBBONS 


& CHARACTER SIZES 8 GY 7 DOT MATRIX , BIDIRECTIONAL 
PRINTING 


e ت‎ —_^л [sii = CLER ILE I _— Ld кшш ш шш: — сые 
gener creer ара! урта] (Ше 


amd 12h uf MAM minimom wit уйкум! м TOR SON gion ууу campy: iat ie 95 fus ата" Continental U.S.A. Credit Card Buyers Outside Connacticul 


D 
Mis m m, MMT min Comme ырын loss» "x2 £ | | CALL TOLL FREE 800-243-7428 


A Level E amd 1, МАМ. ым plug ivo poir reel E makris : 


“ 
п 
= 
zu 
E 
hides. Scie REPE Жан „С АА. е > _ 


Sian [мы WAID pia D RAM en paren ен ө IA ын ынны eae еі т To Order From Connecticut Ot For Tech Assist. Сай (203) 354.9375 
— аА Размена Receiy ай!» Алые Papale Payri 9 
ie КАИ Te «Әлемі = e dades, "мәне (Же SEIIS SPECTAT GEM M papan 9 NETRONICS R&D LTD. p. 

-— 333 Litchfietd Road, New Milford, CT 08776 


r *] e] aped fir jagga Pe аттын var аР vr 
TEXT EINTOR'ASSEMIHRR — Тһе mimea fs, ahin Phe tiram 
но и моје {n Ea. рыпта гта) ісі нені e їп рү ihe tarh 


Of widing pharma Ay yn prams honar legat " 
B an) ty ирг ihe атыла йе гип фати jua THD Гопһант Cee Cand ayers Ош аде Conmnecticul 


© ам М prigaia (ene This эбен | liu hes an 
Selin? рад ығ thal anders (ve рш Тат. уан) werte. ТЫЙЕР ТО ORDER 
а “ізің and uns the programs іт casaeeirs “The ап 


m Мат performs Hw cenaa шай pf па ee Call Toll Free: 


ae ade ıl ІІ гарне -alal бін cote wali 


з бөтелке partan la өлігіне nahe т cabe AF 4 800-243-7428 


% ni m (өленін pores mque іштен 
© cee) BAS MAP 19 - To Order From Connecticut, 
ә 2 Бало нитет [ROM miae зода! ween St бур For Technical Assistance, 


enia е d ro 8 
mii 


веза send tha items checked below: 


| COMPLETE FASTERM-84 TERMINAL (Includes FASTVID-4 vidao board 

ASCII-3 keyboard, steal cabinel and power supply). . kit $199.95 pius $3 PA) 

wired & tested $249.95 plus 53 P&l,., graphics option: add 518 95 to 
pach of above 
— COMPLETE SMARTERM-80 TERMINAL (Inciudes SMARTVID-80 video 
board, ASCI(-3 keyboard, slee! cabinet and pewar supply) .. . hit $299.95 plus 
$3 PAL... wired and tested 5369.95 plus $3 РЁ] 

FASTVID.64 VIDEO BOARD ('eguires *55&-12V OC)... hit 390.95 plus $3 
РЫ... graphics option add $18. wired A touted 3129,95 plus $3 PAI... 


B ward requires Led fJ aml dà RAM ran ›— we 4 graphics option add $19.95 
ө ches Lave) Dia МА ДАМЫ) LSS phe 82 m Call (203) 354-9375 MARTVID-B0 VIDEO BOARD (requires «5 & 4/-12¥ DC)... kit $100.95 
e V FLOPPY DISK — А геткегініде ікнійіеу МКВ lus $3 P&I witad & lasted $249.05 ша $3 PEI 
ә Adi aur t "i when yom а CP/ и à rg. usdremarb ed Ugra) Rryrarch p DELUXE STEEL TERMINAL CABINE $19.95 plua $3 PA! 
B Тань (rte ram s pm those и мада "Жонти Ж || ү”, 
6 рін ділі wl уы [he leery rima deemed Ha mj тїї erdum wirft ASCII KEYBOARD {requires +5 & 12У0С). kil $589. 85 plus ¥ РА! Ж 
"Қ анның >. a te M d wired and tested 588.05 plus $3 РА! 
ы. ai ei ER p SEND ME THE ITEMS CHECKED ABOVE | POWER T (powers ASCII-3 keyboard & video boards) ... АН only 
z f Floppy Onh Dane МФ рын $42 Pal * Тама Еш шин] Саша Ronlia dii йа ns) $ 519.95 plug $2 РА! 
2H реса SR B plus 5: РМ * Poi bey, ZENITH VIDEO ge (high resolution green phosphor... wirad & 
с be inve Cabinet А Power "үру Біле r aa gj mck D Cahir a ака hart nhar lasted 3149.85 plus $6 РА 
© one t; tiahia (wb ar Poo tee mek} 398 0D ples ишинин Him MODEM ісің, 103 O/A . wired А tamed $180.95 plus $3 
E и | 1 
Буди нен p» dee Те | Е ООТ MATRIX PRINTER ea Nee жық Te. геев ap » plus $10 Рё! 
Arr Кас" көлен кийни іо pÀ изат Фах Чи bu lh: 1 ' BF MODULATOR MOD RF-1.. ) РА 
CPA Мамі jrrxrama | 81 40 II ұмтырым! |i gFT-25 LEAD MODEM/T ERMINAL ‘On RINTE TERMINAL GONNECTOR 


"uaszseaSHaRZRARPPÉbabhébAuàBhnÓÉRSEReSÉ»PPpbOPODSEUUPDPEUEUPDPOVFOPPBEPPSPHU 


NEED A POWER SUPPLY? />енмізе our APY 1 car CABLE .,. $14.95 ва plus $2 РА! 
wu poly all ifa» panees pou mener tor a Ê тарыны) Ea. Адет 
= а Ste dd T peti tytn е” For Canadian orders, double (he postage - Conn, res. add sales (ax. 
саймам [жен Реле | Pora fem 
типш Ewe pe RA кс ы Total Enclosed $_ 2. 
NEED A TERMINAL? We я айы E] Personal Check О Cashiar's Check/Money Order 
ети lag Ae | 41 VISA Г1 MasterCard (Bank No. ) 
youd (Из ay kn. that айа ж Сау Acct. No... Exp. Date 
plays dhe information т э * 
Har sane d se О Se % " Signature 
Keg lanl Tumper Terminal ҳе кет Ргіпі Мате 


ГІ ТҮРЛІ ный eh aye 


“ее 
ETRONICS Research& DevelopmentLtd.: io - State Zip 
333 Litchfield Road, New Milford, CT 06776 Н 
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MicroScript" 


Are you wasting valuable lime (гу to format complex 

documents wih a word processor or obsolete tact Harrier? 

Mwruscripr! ™ i а state of the art text итийге spertita 

ү designed ке tha родий» of techincal manuais, specta. 
ang other complex documents Tris powerful topi pays 

for ball te (гі tana, pou use H Featuring: 

» genérafized markup а fioahag Text Mocks 

e left aligemeant а footnotes 

e center alignment * varrablé ine spacing 

e agit alignment = WHO Suprestam 

e jusbfication а section numbering 

• fell indenbon a imbedded documents 

= tight ngention * automatic lists 


ә hold feri е macro processing 


a underscored text s symbol processing 
a proportional spacing e table of contants 

e fully definate page » direc) printer control 
e multiple columns e initialization profile 

e headers and Poplars = page numbering 


$49 posipa wh U.S - (илм U 5. айй $10 CA тола pad 
E “,ЕРЛЫ-5" MS-DOS’, w PC-DOS, тұна! 


Software Technique" 


6531 Gown Bld, Suita ЗА = San Jose, СА 95120 
(408) 997-5026 


^ CAYM-80, СРИВ тағатын of Digital Regeaten MS-DOS 
trademark ei Мастона PCOS rademark of (8M Durporaken 


Clrcla 432 on Inquiry card, 


EB COMPUTER DISKETTES 


COMPUTER CASSETTES, 
CASSETTE DUPLICATING SERVICE 


APPLE-IAM(P. C.)-ATAALHEATH-OSBORN 
COMMODORE-TRS-80-SINCLAIR-NORTH STAR 


Unil 
Diskaltes 100% Certified Price 10 Pack 


5-4” 8500 бон Sector 

WiHub Ring $2.75 $25.00 

v" SSDD 10 Hard Sector 2.75” 25.00 ı 
5%" DSDO Soft Sector 3,78 35.00 | 
ê" SSOD IAM Состірайінін 3.50 
Computer Cassettes with MAXELL Computer 
Cassette Таре 100% Certiliad - inelant Play! 
Record -Hiding Lock Gut Doors 
Gm § (25 Peat 
G10 (50 Feet) 
С-20 1100 Feet) 
C-30 1150 Femi] 
С.60 (300 Feat; 
C-90 (450 Feet) 

Cassetla Duplicating * Add $2.00 per unit. 
Li Check О Master Charge (1 visa 


Cad@ Expiration Date 


Send (0: Magnetic Information Systems 
Р.О. Box 806, 415 Howe Ava., Shelton, CT 06484 
(203) 735-6477 * Dealers Inquiry Welcomed 


Minimum Credil Cerd Ordar $10.00 


Circle 281 on Inquiry card. 


ЕҢ 


S ZEEE 

aa |sexssssent 
SUUEETES Ee sos se, 
SAFEST SE RIRRR 


ғ [emi 
tar Pace iO» 
Там Mears lt 


^a 
b] 


SHIHA CORDA TA 
АШДЫ ЕР. ın "ел 


Ч\С-Б4 баң CALL! po: текені 
чїй 42% | Gort ito 


1814 PRATER BUH I 
1549 DJK DFE pute = a HSK C а CASSETTE А. NOM 
FREE PRICE LIST 


COMPUTERS 


UNLIMITED 
DADEN LINES DPEN 
MDN-$AT & am- 8 Ет 
21 М. PROZPEETORS 80 
MAMOND BAR, ГА 91750 


ті шіп wh ші б т^ E 
totes 


5 


ы 
к 


КЕРЕ 
55881139453 


wa 4) 861-1265 


APPLE дар At Ай; АҢ RESINA thay шар» 


Circle 162 an Inquiry card. 


wabash 


When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard. Visa Accepted. 
Call Free: (800) 235-4137 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA | 
93401 (а Cal call 
(805) 543-1037 ) 


Get Your Computer An 
Automatic Port Selector 
(ASU-3) 
(hor AM <3 will Commer} ur CPI or CRT t0 3m mie 
vf 5 penpherals [ust emer a comma) тит мышт 
кейінгі and die desired peripheral 1% automa 
ically сөппесіеі. Мә» available (or 5 aud Пн 
7 peripherals. The haud rate is set жинаса 


Малу options are available The пай biw cust, 
«man switch «nt lhe market 


SWITCH TO GILTRONIX. 


GILTROWIA, WC | 


UNIVERSAL INTERFACE MAOTRCTS 


C70 San Айя Ad, Pale Alis, СА JAIDA. Cail 415) 49) (200 


Circle 213 on Inquiry card. 


IBM PC 
Software 


When you want the 
very best... 


SSI Delivers. 


P-Edit: The professional pro- 
gram editor, Full screen con- 
text editing with dynamic file 
handling. $145.00. 

FORTH: FIG compatible 
system with all of the standard 
features plus many extras. 
$95.00. 


For information, call toll free: 
1-800-321-5906. 


Satellite Software Int' 
288 W. Center, Orem, UT 84057 


zm 


Circle 412 on Inquiry card. 


MICROPRINTER 


ACOUSTIC ENCLOSURE 


3599 to *1 ag 


Model Printer Sug. Ret. 


MPC i Epsom MXBU $93 

МРС il DKI 824 8129 

MPC ін MX OD OKI B31 5178 
Dihers 

MPC IV 105. Many Òihers S249 


е Meduces Prier Howe Up Та 40%; 
Ф Walwi or Oak Veneer 

в Heavy Duiy Acrylic Cover 

e Adi UPS Shipping and Напсі) 


CAB - TEK 


CIVILIZING PRINTERS 
ORDER NOW 


BOO-343-431 1 

Maslercharge & Visa Accepted 

DEALER (INQUIRIES INVITED 
CAB-TEK, me Fiverside St Nashua NH 03087 


Circle 78 on inquiry card. 


CALL 
8003431078 
FOR THE 
BEST. PRICE. 


Call P.R.LC.E. for big savings 
on home computers, soltware, video 
cassette recorders, car sterao, home 
stereo, portable radios and tape 
recorders, cordiess telephones, and 
answering machines, video games, 
tapes, and movies. 

Р.НІ.С.Е. will beat any legitimate 
offer on in-stock items. Call our toll- 
free number now! 800-343-1078, 

In Mass. 617-961-2400. 


PRICE. 


67 Teed Dr., B1282, Randolph, MA 02368 


Circle 358 on inquiry card. 


SuperCalc 
(and other CP/M spread sheet) 


USERS 
CON-CALC 


ж Consolidates up to 256 worksheets 

ж Adds a third dimension to your elec 
tronic spread sheet programs 

ж Includes logie for Rate of Return 

* B" diak—CP/M & MBASIC required 


Test disk and manual in plustic mailer- 
$15 


$125.00 VISA/MC accepted 


SUNWEST SOFTWARE 
2000 S. Logan 
Denver, Co. 80210 
(303) 777-9400 


(dealer inquires invited) 


+ СОМА АШ; TM Sunwen Software 
* SuperCale TM of Sorcim 

* CP M TM Digital Research 

* MBASIC TM Micruachk 


Сігсів 445 on Inquiry card. 


DECADES OF SERVICE 


97 Spring Street 
New York, New York 10012 
TO ORDER: CALL OUR TOLL-FREE NUMBER: (800)221-5416 
In N.Y. State and for technical information: (212) 226-2121 
HOURS: 9 AM-5:30 PM (EST) Monday-Friday 


FULLY CONFIGURED BUSINESS SYSTEMS 


The following are some examples of the luly assembled and tested business and 
Scientific computer systems which we offer: 


The Premier Mull User Computer System CALL 
8000 SX. multi-user, multi-processor, turbo DOS FOR 
TERNATIONAL CPM 2.2, FULL 2 YEAR WARRANTY! CONFIGURATION 
500015. 5-100 desk Тар mainirame 
On-Site Service Contracts Avaliable 
MICRODECISION (rom balow 51200 


a 8086/8055 —Runs both 8 & 18 bit software. Green or high res. 
color. CP/M, MS-DOS 

АРС-8086, 16 bh, 188K, 8" DRIVES, 1024 x 1024 Color ыу 

32 bit F.P. Proc., MS DOS. CP/M B6 trom 53295 


PC-8800 Personal Computer 
The Prolessional’s Work Station 
МЕС on N.Y.S, Contract #Р-07220 


NE 


(UL 68000 16 bit mulll-user, 5-100. UNIX V. 7 SCALL 
A TER 8086 16 bil, 128K RAM, S-100 Syst, #2 $3495 
XEROX. SEGRE 
California 0080006 
(ct (0980 |; | ALTOS 
, 8 ЕЗЕ BIT BOARDS 
[оой Systems NorthStar р 


SCION MicroAngelo Hi Res Graphics Systems SGALL 


Similar savings on SSM, OELTA, DYNABYTE, TELEVIDEO, DIGIAC, ADDS, DEC. 
САТА GEN., ATARI, TECMAR AND MANY OTHERS 


PRINTERS 

әсе Teletype 40. 300 LPM-typerwriter qualily, Н5-232 from Only 

interlace. This quality printer is available In many $3200 

configuralions Including forms access, quielized case ete. 
Тевіуре 43 trom $995 
ANADEX DIABLO MANNESMANN TALLY 
CENTRONICS EPSON NEC AMERICA 
Û, ITOH FACIT QUME 
DATA PRODUCTS OKIDATA SMITH CORONA 
DIGITAL EQUIP. CORP. OLIVETTI TELETYPE 
INTERGRAL DATA SYS. QANTEX TEXAS INSTRUMENTS 


PLEASE! 


special consideration. Leasing available. 


Do not confuse us with mail order dealers. We are a 
full service distributor serving the data processing & 
installation needs of business & industry from micros to mainframes. 
System houses, Educational institutions & governmental agencies given 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


Washington Computer Services 


an affiliate ot — (( сан AL est. 1912 


CUSTOM COMPUTER ROOM WIRING SINCE 1960 
TELEX: 12-5606 CABLE: WASHCOMP МҮК 


8" DISK DRIVE SALE NOW! 

&SHUGARTSA8INR $385 8”SHUGARTSABSIA $540 21051025 
QUME DATATRACK 8 or MITSUBISHI 5550 2 lor $1050 
Enclosure, power supply for 2 8" drives A & T 5150 
MORROW DISCUS 20 + CP/M* MICROSOFT BASIC, CONT. $950 


VISTA 
HARD DISK SPECIALS 
CORVUS СЕНШЕ 
TERMINALS рим морем 5359 
TELETYPE ADDS IBM 1301 
TELEVIDEO ANN ARBOR DIGITAL EQUIP. CORP. 
LEAR SIEGLER VISUAL HAZELTINE 
AMPEX Dialogue 81'* BACK TO SCHOOL SPECIAL! 
Interactive Terminal ZENITH ZT-1 
- «Full cursor control Built-in Auto Dial 
| = eFull editing keys Modem Tarminal 
= *Full ا ساس‎ * DEC Xr m am 
ө "чары. *2 pages |4 page + 
AN optional) C—I «un cursor 
ePrinter port ڪي‎ keys. Editing $660 
Black & While, Green, or $79 5 cá Many other 
Amber sereen unctionis. 
SOFTWARE 
DBASE H $525 WORDSTAR $300 
F & G QUICKCODE SCALL MAILMERGE $110 
MBASIC-80 $275 DATASTAA $230 
MBASIC COMPILER $336 CONDOR 111 $716 
FOATRAN-#0 $340 MILESTONE $235 
к -В0 5574 SUPERCALC $221 
PL/1-80 5428 ҒМ5-80 $645 
PASCAL MT + V5.5 3398 SELECTOR V $396 
WHITESMITH'S C 5660 SPELLGUARD $236 
СВ-в0 5420 CHANG-MICROPLAN SCALL 
ВМ COBOL $659 PEARL (LEVEL 3) $548 
LIFEBOAT SOFTWARE SCALL AMERICAN BUS. SYST. SCALL - 
SUPERSDFT SCALL ACCOUNTING PLUS SCALL 
BSTAM,BSTMS S200 VANDATA / OSBORNE 3500 
PASCALZ SCALL STRUCTUREN SYST. ООАП 
РЕАСНТВЕЕ SCALL GRAHAM-DORIAN SCALL 
В” 5058; Call For Other Formats 


N. Y. State agencies, municipali- 
ties, and schools — cail us for 
information on our 0.G.S. term 
contracts on hardware & software. 


For last delivery. send certified check, money order or call to arrange direct bank wire Iranster Personal or company checks require two to three weeks to 
clear Prices subject to change without notice; call for latest prices. Prices include 3% cash discount. N.Y. residanis add sales tax. amex is a trademark of 
North Atlantic industries, Inc. Accounting Plus fs a Trademark of Software Dimensions, Wordstar, Mailmerge and Datastar are trademarks of Micropro, 
CP/M® is a trademark of Digital Research. All sales subject lo our standard sale conditions (available on request). Call for shipping charges. Above prices 


dà not incide customization or installállan. 


Circia 491 on Inquiry card. 
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Забей 83 232 Coblas w/08-25 connectors up 
7 


Матаны ESPRIT ) green screen emuo 
ESPRIT H detachatie keyboard 
Quer Hazte models avaiable 
Teiden SiN- Dai featured бөлтегіді 
1825 мотела! w / detache руни 
930 ИГИТ w/ del. keyboard 
$78 Са tor price 
сото paga Memory kw 825/950 
Woyatien CAT 0-300 baud Acoustic coupisd mogem 
0-САТ 0-300 baud Dirsci connec! modem 
AUTOCAT 0-300 haud auto answer modem 
APPLE CAT 0-300 bud modem 
£12AUTDCAT 0 300 һас” 200 baud 212A 
Aulo Answer modem 
212APPLE CAT И 300/1200 Daud mogem 
212APPLE CAT И 1200 өзи upgrade ім Ap- 
не Cad tl madem 
T12LP tine powered 1200 baud only modem 


пн 
ана нік чу Daye buffer 
Coles emn р Gr CD EA aem ieee d'a Регару 


отриц Chath; ориф 7 83-і ыса ZI DIR 4 
ана ХАТЕ i 


ELECTROSONICS 


Р.О. Box 1141, Mt. Clemens, Mi 48044 
(313) 286-6969 


Circle 194 on inquiry card. 


JAA PROGRAMS 

25%. 27128 

27С16 
27 C32 
27С64 
уже тін, seli-conizined single board fits Іп any 
Apple 111/0 slot. Programs present and future EPROMS 
Complete software supplied is 100% menu-driven, 
friendly, easy to use, flexible and powerful. Has EPROM 
POWER ON/OFF switch. Conservalively designed, wel 
built, wall burned in, well tested, reliable. guaranteed. 
ati common parts. ан ICs in gold-plated sockets. three 
ZiF sockets gold-plated. No jumpers or plugs. Uses 
standard DOS binary files. Turn your Apple into pawer- 
іш sollware development! system lor only 5395 Excel- 


lent customer references available. Baia sheet and 
calalog of ofher Apple ІІ products free Manual $3.00 


“лав Hollister 
HMS MicroSystems, Inc. 
1455 Airpon Boulevard 


Contact your San Jose, California 86110 
юса) dealer (408) 293-3900 


Circle 223 on Inquiry card, 


PConnection 
modem card for IBM PC 


Plug your РС nin the exciting word 
Uf telecammuncauons with the 
PC unnection, Microperiphierar < 
new Ве! 103/113 cormpaubie 
тедет сага This quahty direct сог» 
neci modem card fits inside ihe РС 
меуі к your Wik area urclutiered 
Dy stacks of hardware Features in 
thide autodiáling (Touch Tone a 
pulse), autoanswer, butin speaker 
Пя une momong, and an ade 
пето! RS-232 pert Software seier 
rabie protacal and modes $351 
(сак inquines welcome 


the microperipheral corporation 


44H үр Ken тар WA MI 
н 4$ 794 
«4 (v 


4 Мет 


Circle 316 on Inquiry card. 


Development System 


€ Programs MMI, National and TI 20-pin 
and 2 PALS 


ә РА АБМ assembles Босівәп equations 

ө SIMULATE verifies Boolean equations 

€ Continuity Test verifies socket connection 

| € Function Test PALs to your truth table 

e АҚ byte RAM with space ressons 
allows lerge PAL Design Specification 

9 dics Loop rupe Tape stores 

on 
® Lina with ASCH Terminel or Host computer 
€ IMMEDIATE delivery, 51,800 


Structured Design, Inc. 
1700 Wyatt Drive, Santa Сізге, СА 95054 
408 / 888-0725 • Telex 172831 
"PAL 4 8 regetered rederrert of Manche Матта 


Circle 442 on inquiry card. 


FIRST QUALITY 


MX70/BO 3/$22.00 
MX100 3/$40.00 
3 12 
Centronics Zippack $9 $30 
Diablo Film $14 $42 
Qume Film $9 $30 
Write for free catalogue! 


$2 ship. Checks (2 wks to clear) 
Visa & MC: Namei/No./Exp. Date 


8609 College Blvd. 
oread Overland Park, KS 


88210 
tech 1-913-341-0588 


Clrole 57 on Inquiry card. 


Circle 487 оп inquiry card. 


6-12 hour turnaround! 
$5.00 minimum * 190 typestyies 
300 baud • 1200 baud 


Typesetting 
from your 
Personal Computer 


Personal Publishing" 


service and software turns ycur 
personal computer into an 
editorial/production system just 
like those used by the major book 
and magazine publishers. Call or 
write for more information. 


800-368-3342 


703-683-9414 in Virginia 


Intergraphics, Inc, 108-А 5 Columbus Sr. 
Alexandria, Virginia 22314 
vba MasnerCard Amaran Express 


Circle 245 on inquiry card. 


WIREMASTER 
E 


Hums with 
IREMASTER 


WIREMASTER is a soltware tool lor design, 
layoul, and assembly of hardware. Your 
schamatic is fed to WIREMASTER, which 
produces network maps, cross-references, 
wire and paris lists, and debug checklists. 
CHANGEMASTER keeps Irack of fixes and 
updates. PLOTBOARD and PRINTBOARD 
give pictures of the layoul. Post-processors 
for wirewrap machines available. Runs on 
8 and 16 bit CP/M, CDOS, and MSDOS. $200. 


AFTERTHOUGHT ENGINEERING 7286 Court. 
ney Dr., San Diego, CA 82111, (714) 279-2868. 


Circle 20 on Inquiry card. 


maxell 


Floppy Disks 
SAVE 40% «е 
J” uM, eem 


MDI or MH1 38/00 . ........ . _... $33 
MOZ or MH? 08/00 


B мот-оом 55/00/96 TP1 


MO2-00M 0500/96 TP1 


Bossi son 


FDt or FH1 55/00. 


| FD2 or FH2 DS/DD.. USES 


CNECKS — WSA — MC -— 
(712) 777.7780 Аһ £2 SHIPPING 


(ҮВЕМ COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, МІ 48081 


Circle 276 on Inquiry card. 


WE WILL NOT BE UNDERSOLD 


SOFTWARE 

MICROPRO 

Wordatar $239.00 
Malimerge $ 69.00 
Customization Notes $355.00 
Spellstar $239.00 
Datastar $199.00 
Calcatar 5199.00 
MICROSOFT 

Basic interpreter $349.00 
Basic Compllar $389.00 
Fortran 80 $499.00 
Cobol 80 $685.00 
DATA BASE 

dBase ll $509.00 

IBM PC SOFTWARE 

INFORMATION UNLIMITED 

Easy Vinter $289.00 
Easy Speller $149.00 
Easy Filer $319.00 
VISICORP 

Visi Calc 256K 5199.00 
VisiDen $209.00 
VisiFile $219.00 
VisiTrand/risiPlot 5259.00 
ҮшТөпп $99.00 
MICROPRO 

Maimerge $119.00 
Wordatar $239.00 
MISCELLANEOUS 

Supercalc by Sorcim $229.00 
Superwriter by Sarcim $289.00 
Home Ассомпізпі Ptus $139.00 
ENTERTAINMENT 

Deadline $38.00 
Temple of Apahai $29.00 
Curse of Ag $15.99 
Call For Mere IGM Software And Accessories 

DISK DRIVES 

CCI 100 for (he TRS-BO Model 1 
8% 40 track $299.00 
CUOI 188 for the Zenith 2-80 

5% 40 rack 5379.00 
COAVUS ЕМ with Mirror $3089.00 
CORVUS 10M with Mirror $4489.00 
CORVUS 20M with Mirror $5389.00 
CORVUS inierfaces CALL 


Elite Two 60 Track CALL 
Elite One 40 Track CALL 
Elite Controller CALL 
Elite Two 80 Track CALL 
Elite Three BO Track double-sided CALL 
DISKETTES 
Maxell 5% single sida $39.00 
Maxell & single aide $49.00 
Махон 5% double side 845.00 
Махән 8 double side 555.00 
BASF By. $26.95 
BASF B $36.00 
Verbalim 5% $26.95 
Verbatim В 538.00 
Wabash бй $21.05 
ІВМ PC ACCESSORIES 
ВАК Card by Microgcit $435.00 
Joystick by T å G 549,00 
126K Card $579.00 
192K Card $629.00 
256K Card 5699.00 
Cambo Card by Apparat $249.00 


Call for тога IBM PC add-ons 


For last delivery, send certified checks, money 
orders, or call Іс arrange direct bank wire 
transfers, Personal or company checks require 
one to three weeks to clear, All prices are 
mail order only and are subject Іс change 
withoul notice, Call for shipping charges. 


| master charge 


на жымалы f 


Technical Information call 617/242-3361 


Сігсів 154 on Inquiry card. 


APPLE SOFTWARE 

MICROPRO 

Words tar $199.00 
Mallmerge $69.00 
Spalistar $149.00 
DutuStar $189.00 
CalcStar $189.00 
VISICORP 

ViniCalc $189.00 
VisiTarm $79.00 
VisiDex $189.00 
VisiPlot $158.00 
VisiFile $199.00 
ViniGchedube $259.00 
Vi&iTrand/Ptol $239.00 
MISCELLANEOUS 

Micro Couriar $219.00 
Screen Olrector 5129,00 
Execulive Briefing System $189.00 
Supercalc $199.00 
Personal Filing System $115.00 
PFS Вером Writer 575.00 
Word Handler $169.00 
ENTERTAINMENT 

Baer Run $28.00 
Zork І, Il $26.95 
Opadiine $36.00 
Chop Litter $24.05 
Cannonball Glitz 829.95 
Knights of Diamonda 528.95 
Midnight Magic $32.00 
Wizardry $45.00 
Tuesday Morning Quarterpack $24.85 
Cruah, Crumble & Chomp $24.85 
Datestones of Ayn $15.69 
Maorloc's Tower $15.98 
Snack Attack 523.95 
Star Blazer $24.95 

APPLE ACCESORIES 

ADVANCED LOGIC 

Adad-Fam 16K Gard $939.00 
Z-Card CP/M for iba Apple Ii $225.00 
Smartemm 80 Column Board w/Soóftewitth $249.00 
7-80 Card by Microsolt $319.00 
18K Card by Microsoft $159.00 
32K Card by Saturn $189.00 
Keyboard Enhancer (1 by Videx $125.00 
Vidaoterm by Videx $259.00 
Game Paddles by TG $49.00 
Joystick by TG $49.00 
Numaric Keypad by Keyboard Co. $139.00 
ALF 9 Voice Board $159.00 
ALF 3 Voice Board 5229.00 
System Saver by Kensington 575.00 
Microbutier li 1BK w/graphics $256.00 
Microbuffer Н 32K w/graphics 5299.00 
APPLE INTERFACE CARDS SY CCS 

Serial Asynch. #7710 $139.00 
Centronics #7729 5149.00 
Сан jor olhar CCS cards 
— — rn ЗАЕМ Oo ŘŘŘŘŇŘŘŮĖșȘIÁ 
38K Ram Kit for Apple il; TRSEO 

200 nano seconds, 4116 chips $17.50 


DEALER INQUIRIES 
PLEASE CALL 
1-800-343-7036 


TO ORDER CALL TOLL FREE 1-800-343-6522 
420-438 Rutherford Ave., Dept. ВҮ12, Charlestown, Massachusetts 02129 


Hours 9 AM - 9 PM (EST) Mon.-Fri, (Sat. till 8) 


TWX- 710-348-1796 


COMPUTERS 
CALIFORNIA COMPUTER SYSTEM 
Mainirame 22005 $485 00 
таб CPU 2810а $265.00 
64K RAM 2065 $565.00 
Floppy Controller 24226 $359.00 
ZENITH 
2-88 ABK CALL 
7-00 B4K CALL 
2-100 CALL 


Cal! For Prices On The Compiele Zenith Lina 


CASIO FX702F Pockal GCompular 5179.00 
Sanyo MBC 1000 БАК CALL 
Call For Prices On Complele Sanyo Computer Line 
PRINTERS 

NEC 3550 for the IBM РС $2795.00 
NEC 7710 Serial $2395.00 
NEC 7720 KSR 52749.00 
NEC 7730 Parailat $2385.00 
NEC 3510 Serial 51850.00 
NEC 3520 $2099.00 
МЕС 3530 Рагиќе! 51650.00 
Antex “Genere Мода! ol the Prowrller" — $479.00 
Epson Mx-80 

Epson MX-BOFT CALL 
Epson MX-100 CALL 
{OS Micro Priam CALL 
Dê Prism 80 CALL 
OS Prism 132 CALL 
Ohkldala Microline аб CALL 
Okidata Microtine 824 CALL 
Okidata Microline ВЗА CALI 
Okidata Microline 84 CALL 
Datasouth 180 cps CALL 

MONITORS 

SMD 13" Color 5329.00 
Sanyo В" Ba W $135.00 
Sanyo 3" Graen 8140.00 
Sanyo 12" Baw $179.00 
Sanyo 12" Green $189.00 
Sanyo 13" Color $359.00 
Zenith 12" Grean 595.00 
Zenith 13" Color £339.00 


Electrohome 13" HI-RES 


SPECIAL OF THE MONTH 


SMD 13" 
COLOR MONITOR 
5329.00 
Viewpo , 
Zeniih 2-18 $678.00 
Talavideo 910 $595.00 
Teimvídeo F2E $776.00 
Tele viden 850 $889.00 
Zanth 27-100 $595.00 
TELECOMMUNICATIONS 
Novaiton Cat Modem $139.00 
$149.00 
$199.00 
5299.00 
8249.00 
CALL 
$295.00 
$225.00 
$65.00 


Massachusetts Residents call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 
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Circle 176 on Inquiry card. 


COMPUTER SPECIALS 
PINEAPPLE COMPUTER 


s APPLE M plus (48k) ........... $1098 
e FRANKLIN Computer. .......... $1099 
* APPLE Disk Drive кажав METO 
= OSBORNE Compuler,.......,- $1585 
е SANYO MBC 1000 ., 

в K-PRO Compuler 

a ань. а ва smi e та 

e COMODORE ЧІС-64 ,....... .. 

a Please see other AD page 566 


MICRO TECHNOLOGY 
7817 ivanhoes Ave, La Jolla. CA 82037 


(619) 457-2149 


Circie 308 on Inquiry card. 


The PC MoneyMan: 


$65 


Exclusively for the IBM Personal Computer 


The fmancial manager featuring full function 
managemenl! tools for the HOME and BUSINESS 


® Checking accaun management 

® Income and expense влак 

е Budget planning and cantral 

е Summaries for Lax analysis 

е Complete transaction capability 

a Flam English - no cryptic codes 

е Powertul query lanquage...mquire by 
date, account, category etc., in any order, 

е State-of-the-art extended hashing data base 
technology for last query access and disk 
utilization 

в Structured programming m Pascal and 
assembler for maximum reliability and speed 

128 K required, 2 drives desirable 

Sand order with cherk: money order in 
GRGANIZA TIONAL MANAGEMENT SYSTEMS, [NC 


1 Chirefuony Coun, Glen Arm, Md 21057 
інін 68-907 i 


MD residents include 5% sales tan 


Сігеів 357 on inquiry card. 


LOW COST TERMINAL 


The LCT-10D « a "dumb" terminal ideally 
иней for most caompuler appllcatians. 
Faatunng а full ASCII keyboard in slandard 
typewnler formal. 24 X 80 display. 7 X 9 dol 
matnz characters with true descendars, and 
4! special graphics symbols, the LCT-100 
nas an RS232C Interlace with data rates fram 
110-9600 baud The LOT-100i5 priced at $350 
with a separate 12 inch green phosphor vdeo 
monitor MasterCard and Visa accepted. 


LOW COST PERIPHERALS 
P.O Воҳ 1773 

Corrales, ММ 87048 

(505) 294-2857 


Circle 273 on inquiry card. 


I WILL BEAT ANY COMPETITOR'S PRICE 
PROVIDED ІТ !S NOT BELOW МҰ COST 
TRY TO BEAT THESE IC PRICES: 


DYNAMIC RAM 


ӨТІБІРЗЗ 1505 
2114 200 ns 


ZB0A FAMILY 
CPU. CTC, or PIO 
DART 


ОМА ог SIO/O 


Макы Самі VISA се UPS CASH СОО 
All Prime Parts 
MICROPROCESSORS UNLIMITED 


24000 Saut Poni Ave 
BEGGS. OK 74421 


(818) 267-4796 


Prizes кы ta changa Cad Ky рата рб. Калос: іш інілік сыла 
Shippang 4 Фал pura 


Circle 317 on inquiry card. 


| С m MORROW DESIGNS 
S DECISION 1 
yarns Macr Bury on 
mo 0200952 


UCING MOPHUN * 
TERIAL ELSE 19s 99795 Ai DODO FLOPPY 


Diapers om MO Эш (з. ашышы ar) ar ерлан ee rapier бе 
porazna Vém еі hal e Cn Tat Pom més fito 
ба таъ 1}! п dca irre Montri mE ihl 

Set ane Cael ANS Ааа ше - 

Cod Алы са 


kx aem. Ao menean rg жеу 
aon inati ut ths mine ayude de. Mere 
Primm (іі ы) FY) gh a, Pte ae feet 
ier lua Dinh кұ we СА М Жорыр- U re тің 


21 Comas |, tác oak 

Ci uus еті Ери Оны 

Bab Yin Une Омера Gre 3 E FRAN} 
ku Гүн EITUTTTS UCET 110147 


RU Wa ine 10 Mr HER Cred САЗ) 

НЕП Mtr Cn DO Aes ГР (елй ASTD 

Мыл vum wee (C giis FAR Rl Jes 

oa OR НАША кі Pr Мын Энн. 

MORO HARD ПАНЫ: Мз Сан т Elna Adit > Мет» 
IPIS MD 95 Ve Feral 42196, —— ше [7 ұғ Crogi g mel 


Ре Aid nna Sz B FF Du ҮП А ма nor Apa tmr 
AM O Mae Comme Е HFS Ай Атта Алым 7h Мар А 
Camere 1 ҚТ», Fort oS Mna құ LIT 


TELEVIDEO ETE S b TERMI, S 

T& COMME MES BU Sy BUT HOE B» ety Dib puris 
fv Таб B. ме зім Y Sere Feriis УЛУ" lage 592 
OTHER TERMHALS ADI. XA Ый Та 11I Снася rı e+ 
GAME iori, WAL Dieta Vea m avum 4 15/0) 

ПФ aetati АП els 4135. 1G OS EA SORA efft йі!) 
ЭТАН ҒЫН, CES $900 Bab dine HS) ри 28S AIT m 44007 РА 
"hs TREE Se eS кутин 2*00 $2 144 


MEO. Ее РІ 
стомы ДЕ суы CostPlus 
PALL APY FARA By uv MPUTERS 
ая COMPUTERS 


Сігсів 153 on іпдшігу card. 


Verbatim’ 


Floppy Discs 
SAVE 40% compete ist 


5 ғғ Specity gott, 

4 10 or 78 sector 

MD525 1 sida/dbi dens . 

MD550 2 sidea/dbi dena. ....,.. 
MD677 1 00/77 паск.,........ 
MD557 2 sidas/77 track... 


8 ғ? Critically Certified 

Soft sector 
FD34-9000 1 sida/agi dens. .....,.. 33.80 
FD34-BOOD 1 side/dbidena...., ,..39.00 
FD34-4001 2 sida/dbl dans. ...... .46.20 


CHECKS — VISA — MC = COD. 
(313) 777-7780 ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Ciair Shores, MI 48081 


Cirale 277 on Inquiry card. 


SMITH-CORONA ТР-1 
DAISY WHEEL PRINTER 


$555 


LIMITED 
TIME 
OFFER 


DISCOUNT PRICES ON SUPPLIES. 
DEALER INQUIRIES WELCOME, 


CALL TODAY— 
901-755-0638 


INTERNATIONAL 

TRADE CONSULTANTS 
JS 5545 Murray Ave., Вох 17342 

Memphis, TM 38117 


Circle 238 on inquiry card. 


HOW DO YOU 
CHEAPLY REPAIR A 
MICROCOMPUTER? 


BYTE Magazine Suggests, 
"Signature Analyzer offers a solution to all the 
problems discussed above, J allows the manufac: 
turer to rever? back io the simple yet efficiant trouble: 
soothing method of sumal tracings.” 

BYTE, Sapt., 1942, pg. 466 


Our pT-1000 for 5279—a1 4 the price of other 
units, makes this technique availeble to the 


Home User as well as to the Manufacturers and 


Repair Depots. 


For our brochure and a reprint of the BYTE 
article on using Signature Analysis, circle the 
number below on the Inquiry Card at the end of 
this magazine or conlact us directly. 


al -J000 and Mangual....5279.00 
"Implementing 5.A.'...310.00 


N.W.S., Inc. 
Р.О. Box 62 
Westminster, MD 21157 
(301) 875-4054 
Dealer inquiries Invited 


Circla 334 on Inquiry card, 


М.К. AND EUROPE: CONTACT VINCELORD LTD. 47 GOLDHURST TERRACE LONDON NWS 


*THE BIG BOARD" 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 


Z-80 CPU! 64K RAM! 
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Schematics — $5. 
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For All Sockets Installed 
And Soldered Add $50. 
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THE BIG BOARD PROJECT: Three years (п Ihe works, and maybe too good to be true. A tribute to hard headed, $ 00 (бақ KIT 
no compromise, high perlormance, American engineering! The Blg Bosrd gives you all ihe most needed 3 9 d BASIC 1/0) 
computing їевіцгев on оле board at s very reasonable cost. The Big Board was designed from scratch to run the 

igies! version ot CP/M*. Just imagine all the off-the-shelf software ihat can be run on the Glg Board without any SIZE: 8% x 13% IN 
modifications needed! Take a Big Board, add a couple of A inch disc drives. power supply. an enclosure, C.A.T., SAME AS AN 6 IN. DRIVE. 
and you have a total Business Syatem for about 1/3 the cost you might expeci lo pay. REQUIRES: *5V @ J AMPS 


FULLY SOCKETED! FEATURES: (Remember, all this on one board!) RE 


64K RAM 24 x 80 CHARACTER VIDEO 


Uses Indusiry standard 4116 RAM' S. Ali GAK із avallsble là the usar, our VIDEO With a crisp, licker-Irem display that looks exlremely sharp even oo small 
and EPROM sections do nol make holes In system RAM. Also, very special care moniiors, Hardware scroll and full cursor conirol. Composite video оғ арі! video 
and sync. Character svt ia supplied on a 2716 siyle ROM. making customized 
lonis sany. Sync pulses can be any desired jangth ce polarity, Video may be 
inverted or true. 5 a 7 Маігіз - Upper А Lower Case 


FLOPPY DISC CONTROLLER 


Uses WD1771 controller chip with s TTL Data Separaior for enhanced 
reliability, ІНІМ 2740 compsiibie. Supporta up іс four B inch disc drives. Directly 
SERIAL 1/0 (OPTIONAL) compatible with slandard Shugsri drives such asthe 3А000 or SABO1. Drives can 


Full 2 channels using the 280 SIO and the SMC 8116 Baud Rate Generalor. FULL he contigured jor remote AC cff-an. Runs CP/M! 2.2. 
RS232! For synchronous ог asynchronous communicalion. іп tyochranous TWO PORT PARALLEL 1/0 (OPTIONAL), 


mode, ihe clocks can be Iransmilied of received by a modem. Bolh channels can 
be sat up for eilher dala-communication or dala-terminala. Supporia mode 2 int. Uses 2-80 РІО. Full 16 bits, luhy butiered, bi-direcHonal. User setectable hand 
make polarity. Set of all paris and conneciors for parallel 170: $19.95 


Price lar ай paris and соппесіогі: 548 


wan taken in ihe RAM атау PC layout іс айтта potential noise and giiches. 


2-80 CPU 


Running а! 2.5 MHZ, Hands of 4116 RAM refresh ond supports Mode 2 
INTERUPTS. Fully bulleted and runs G080 sofiwars. 


BASIC 170 REAL TIME CLOCK (OPTIONAL) 
س کے ہے ا ا‎ 
keyboard for input. Outpul would be on the 80 x 24 Video Display. parts: $9.95 
CP/M* 2.2 FOR BIG BOARD 


The popular CP/M* D.O.B. to run on Big Board ш 
acallabià tor $159, 


BLANK PC BOARD — $149 


The blank Big Board PC Board comes complete with full documentation 
(including schematics), Ihe character ROM. the PFM 3.3 MONITOR ROM, 


and a diskette with the source of our BIOS, BOOT, and PFM 3.3MONITOR. | В | С Е С U T! 


Nd PFM 3.3 2K SYSTEM MONITOR 


The real power of the Big Board llas in its РЕМ 3,2 on board monitor. РЕМ commands include: Dump Memory, Boot CP/M", Copy, Examine, Fill Memory, Tesi Mamory, Go To, 


г 
- 
D 


Read and Wrile 1/О Porta, Disc Reed (Drive, Track, Sector}, вло Search. РЕМ occupies one of (he Jour 2716 EPROM locallons provided. 
Z-BO is a Trademark of Zilog. 


TERMS; Shipments will be made approximately 3 Lo ё weeks after we 


Digital Research Computer | receive your order, visa, MC. cash accepted. We wlll accept COD's (for Ihe 
{OF TEXAS) 


Big Board only) with a $75 deposit. Balance UPS COD Add $4.00 shipping. 
Р.О. BOX 401565 е GARLAND, TEXAS 75040 е (214) 271-3538 | USA AND CANADA ONLY 


*'TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
**1 TO 4 PIECE DOMESTIC USA PRICE. 
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, BOK 16115, IRVINE, СА 92713 
(714) 553-0133 (714) 727-0202 


Circle 191 on Inquiry card. 


Garden Of Eden 
Computers 


‘The Apple Parsdise" 


ыт БАБ 
#379 +267 ыз 


4100 07р ом 
рап (04 


амын бара LAN Library (Бетеге ar 80071 S50 
QUESTalk™ Asynchronous 


Communications : vmm та С 

r tempu. уға pip patur. 
res tr csl ode, t, UPLOAD DOWNLOAD ма 
transis Pui НІМІГІ ranas Xd 


PrintPak!M pacers ситах pias а 
free SpE of page 


DiskPabh'! recovers erased ters, prets 
уығы gre) rufis sectors and more $35 


Edlin Recovery Utility suss 


Eh im yu) CNet your iot мечеті [Тар ish "илаһ (uli. 825 


қа 00 ды 2552 Щ runter AL ҰМ & 703-533-9405. CE 
Тай Free 800-858-8089 


Circle 395 on Inquiry card. 


Maxell Floppy Disks] 


The Mini-Disks 
with maximum quality. 


Dealer inquiries 

invited. C. O.D's 
accepted. Call 

FREE (800) 235-4137 


PACIFIC EXCHANGES 
100 Foothill Blvd, San Luis 
san Lans Obispo, СА 93401 
In Cal call 00 592-5935 or 
iL 0544 147 


Circle 361 on inquiry card. 


ATRBOOO: THE DOUBLE DENSITY 
DISK INTERFACE FOR 
АТАҢ!” 
800/ 400 
a 16K RAM 


upgradable 
lo 64K, 


e With OSA+ 
Version 4 is double density. 


e Runs standard 5*4" or 8" drives. 
e A ZBO 4 MHz controllar 
• A serial and a paralíal pori. 


e Software compaiibte with existing 
ATARI software. 


* Is CP/M compatible (with G4K). 


АТНЕОЮО,.......,.».... 5498 85 
OSA? Version 4 +++ + жұзті oe % 49.95 


бу" drive 44444444644 af ah $399.95 
BAK Upgrade ee ee а бї щл дә» аз а —Cail— 


SOFTWARE PUBLISHERS, INC. 
2500 E. Randol Mili Ad., Suite 125 
Arlington, TX 75011 (B17) 469-1181 


Circta 430 on inquiry card. 


CENTERLINE" 


COMPUTERCENTER" 5199 ы ni 
PRINTERCENTER ° $299 <. A 


САВ-ТЕК 
CIVILIZING COMPUTERS 
800-343-4311 


MASTERCHAARGE В WSA ACCEPTED 
DEALER INQUIRIES INVITED 


CAB-TEK, Inc. 
Riverside St, Mushus, NH 03082 


Circle 79 on inquiry card. 


CP/M COMPATIBLE— CP/M EFFICIENT 


е4 MHz Z-BOA CPU в Two banks of 64K RAM 
e Two RS-232 serial parts «Full centranics 
printer рол e True пога disk interface è Exter- 
nal OMA 170 • Compatible with 5 inch ond 
B inch drives, single/double density «Real 
time clocks 5 volts only ûf 1.5 amps е Com- 
pact size 


T E 


wes 60999 INSIGHT ENTERPRISES. CORPORATION 
ont ITIN Мемет Ave, Scit 12, 
Los Angeles. CA 90004 (213) 461-3262 

Dacier CEM Inigreorional inquiries Weicame 


Circle 234 on inquiry card. 


OVER-VOLTAGE 
PROTECT YOUR SYSTEM 


(Computer/Disk/Printer) 
FROM OVERVOLTAGE 


(GUARANTEED) 
Make Your Own: 


SCHEMATIC/INSTRUCTIONS 
Only (easy assembly) .... $ 995 


КІТ withparts ....., 2716555 


COMPLETE КІТ ... . 53955 
{Allow 3 Weeks for Delivery) 


Send Check/Money Order to 
SAFETEK 


P.O. Box 283 
DeSoto, Texas 75115 


Circle 222 on inquiry card. 


MEMOREX 


Flexible Discs 


BEST PRICES 
IN THE U.S. 


Call tor our special dealer 
program. C O D 's accepted 
TOLL FREE (800) 652-8162 
іп Catlornia (213) 901-8881 


FUS EXCHANGE 
14831 Bessemer St 
Чап Nuys, CA 91411.2773 


Ы? aus 
EACHANGE 


Circle 477 on inquiry card. 


INDUSTRIAL CONTROL MICROCOMPUTERS 


= = -— 


peu mE ou 


жн (ЖЗ ЖЕ 6502 AND 280 
MICROCOMPUTERS 
ARE DEDICATED СОМ- 
coc | PUTERS DESIGNED FOR 
T | CONTROL FUNCTIONS. 


THESE BOARDS FEATURE: 
e 4096 BYTES EPROM 

• 1024 BYTES НАМ 

е ALL BOARDS 


mom m BSR Ue Gs пш шш e OS ee чш GS e m UD 


"agar 
18597-11 
go) Ф 


ТЕЗ Т ЛТ m пш ош ome ee ш ш a m e ш 


i ! 
ыы ipao JOHN BELL. JA, 


INCLUDE COMPLETE 
NT лайы DOCUMENTATION 

AT o ——— e 50 PIN CONNECTOR 
| еі 1 a INCLUDED 
| eee s EPROM AVAILABLE 

| TU т т! SEPARATELY 

=) ill | 
JOHN BELL ENGINEERING’S 6502 JOHN BELL ENGINEERING’S NEW 280 
MICROCOMPUTER FEATURES: MICROCOMPUTER FEATURES: 
“ 1024 BYTES RAM • 280 CPU-SOFTWARE COMPATIBLE WITH 
4096 BYTES EPROM 280, 8080 AND 8085 MICROPROCESSORS 
« USES ONE 6522 VIA (DOC. INCL) e 4096 BYTES EPROM 

e 28 BIT BIDIRECTIONAL I/O PORTS е 1024 BYTES RAM 

• 216 BIT PROGRAMMABLE TIMER! е SINGLE 5V POWER SUPPLY AT 300MA 

COUNTERS • CLOCK FREQUENCY IS 2MHZ, RC 


ғ SERIAL DATA PORT CONTROLLED 

* LATCHED I/O WITH HANDSHAKING LOGIC • 280 PIO (DOC. INCL) 

е TTL AND CMOS COMPATIBLE е 2 &BIT BIDIRECTIONAL I/O PORTS 
таир — m * LATCHER О WITH HANDSHAKING LOGIC 


EPROM NOT INCLUDED $110.95 $66.57 TTL AND CMOS COMPATIBLE 
80-280A LIST 100-499 
EPROM NOT INCLUDED $129.95 $77.97 


USE YOUR 6502 OR 280 MICROCOMPUTER TO CONTROL EVERYTHING! 


е YOUR HOME SECURITY SYSTEM « AUTOMATIC CONTROL OF VIDEO 

е HEAT CONTROL RECORDERS 

* LIGHT CONTROL “ ROBOT CONTROL 

e SOLAR HEATING AND POWER SYSTEMS • AUTOMATIC DIALER 

e AUTOMATIC CONTROL OF ТАРЕ e AUTOMATED SLIDE SHOW CONTROL 
RECORDERS * COMMUNICATION SYSTEMS FOR THE 

e TRAFFIC LIGHT CONTROL DISABLED 


е IRRIGATION SYSTEMS THE WORLD 


i JOHN BELL ENGINEERING, INC. 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING, INC. е 1014 CENTER ST., SAN CARLOS, СА 84070 
ADD SALES TAX IN CALIFORNIA = ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 


SEND $1.00 FOR CATALOG (415) 592-8411 10% OUTSIDE U.S.A. 
WILL CALL HOURS: Sam-4pm = “OD $1.50 FOR C.O.D. 


Ts 
VISA 


BYTE December 1982 563 


Now, Interconnect Any 
Two RS232 Devices 


WIRING 
ADAPTER 


$24.95 
postpaid 


American Made 
Connects any two RS232 


devices іп any pattern. Temporary or 


permanent, Comes complete 
with ten plug-in jumper 
wires. Wiring Adapter just 
$24.95 posipaid. Purchase 
Orders accepted from rated 
firms. Get FREE Миѕігаќвд 
catalog of interface and 
monitoring equipment. 


B-B electronics 


Р.0, Box 475-B e Mendota, IL 61342 
Phone: |815) 539-5827 


Сігаів 55 on inquiry card, 


TANDON UPGRADES 
100-2 -$225.00 
100-1*-$ 95.00 


*That's right, a new 100-2 for 
$225.00 and your oid 100-1 
working or not. 


100-1 to 100-2 Upgrade 


Upgrade your 100-1 you now 
have to a 100-2 for only $189.00. 


*100-1 - $95.00 


Complete factory recondi- 
tioning with fuli guarantee. 


ANGEL's 


Computer Producis 


(213) 891-5546 


Circle 34 on Inquiry card, 


DEMO INVENTORY 
SALE 
**Limited Quantities’ * 

REG. NOW 


Datavue 

| Displaymaster 
Televidea 950 
Centronics 353 


Datamedia | 
Excel 42 995 775 | 


NEW ADDS VIEWPOINTS 
FROM $495.00 


ECONOMY 
PERIPHERALS 
(404) 952-0231 


Circle 187 on Inquiry card. 


$1,997 $1,200 
1.1195 850 
2,495 1,975 | 


8086/8087/8088 
CROSS SOFTWARE PACKAGES 
C cross compiler for the 8086. All faciities of tine 

complete С language, including праро point 

for the ВОВ?, are supported Optionally, memory 

tan be allocated for use with the 5 

у Це Аер, тт to the The mM is sulta- 


tension to that used by Intel. Loader output Is a file 
in standard Intel hex format. 
Simutator/debugger far the BOB, a— 
include display, brea pc 
боп, as well as many others 
Ноя РОР-11 ЕТ-11. КСМ. 
LINDUV; or УАХ-ТІ running VAS, 


For additional Information: 


dvanced 


igital Products, Inc. 


کے سج کے سی 
21я Ave. S. Sulte 222, Nagle, TN 37212‏ 1701 
Phone (615) 283-7520‏ 
ену y Carport, UNIX and UNDC IV. өт‏ 


Beli Labocatoties, NT-t. REX-11M4, POR-H., vili. аге 
Iona pmo og Окуш Bauipimermm Гора 


Glrole 14 on inquiry card. 


Double Your 
5%” disk storage 
кону without adding a drive. 


Get twice a5 much from your HBB or 
H89 microcomputer. Our FDC-880H 
floppy disk controller. in conjunction 
with your БИ" drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density, 8” and 
БИ” drives — simultaneously. 


C.D,.R. Byate та Ine, 
Controlled Data Recording Syntens Inc. 
7210 Clalrmoet Mesa Bivd., San Diego, CA 91111 
(7714) 540-1172 


Circle 82 on Inquiry card. 


$4995.00 |Z 


$325.00 
MCP/SCC-6MH7 780 5-100 CPU 
MCP COMPUTER PRODUCTS 
Suite 104-444 6992 E! Camino Real 
Carisbad, CA 92008 (714) 438-3270 


MCP 80/1008 6 MHz 280 MAINFRAME 
ТОМ 5.25" WINCHESTER DISK 


@@ MCP 64KS STATIC RAM MEMORY 
я AND TWO В'' DS, DD FLOPPY DISKS 
or ONE 8” DS, DD FLOPPY DISK AND ONE 


MCP/FOC-DD FLOPPY DISK CONTROLLER 
MCP/VDB-80X24 VIDEO CONTROLLER 


Clrole 291 on tnquiry card. 


* MICRO DISCOUNTS Ж 
SƏD ojqisues MO} 
"SYSTEMS 

IBM Persono! Computes € Franidin а Bosis 108 


МЕС е Kaycomp è Appla Il Ш 
Оюота... ... "m $4595.00 


МЕ 
C-Hhos 9 NEC 8023 а Epson è Microllna 


Asiow os $299.00 
F-10 9 Brother Hg-* @Smilh Corona $574.00 


"MONITORS 


ВМС...18М2.. ... 989.00 


» 9259.00 
Hardwara, 


СЕ 20- с/ 9/7 4 
4625 W. Pacific Coas! Hwy. 
Newpor! Beach, СА 92660 
богооз (uno241g ino jnoqy жұ 
Deok Inquines Invited 


Clrele 32 on Inquiry card. 


т 
ІВМ Р.С. DISK DRIVES 
TANDON ТМ1 (00-2 
5%” Double-sided, ӘВТРІ, 380KB 
TRS-BO*, Vector, North Star, 
Cromamco...Compalible Disk Diivan 
TANDON TM100-1 28199 
5%" Singie-Sided. 48TPFi 
TM100-4 5365 
8%” Double-Sided, 95TFI 
TMB84B-1 8395 
8" Single-Sidad, 48ТРІ 
TMB4B-72 $495 
&' Doubie-Sided. 48TPI 
Драм "COMPATIBLE SW" & 87 Disk Drives 
and SUBSYSTEMS including: 
F47 Singla of Dual 8” 81995/ 
Inielligeni Flex Disk Subsystem 82795 


immed. Dalivery-Full Pre-Ship 
Testing & Suppori. 
в 24 Hour Ordering Загуісе а 


INTER 


(714) 630-8600 
2730 Regal Park Dr. mm 
Anahaim, СА 92506 аә 


Circle 164 on inquiry card. 


Circie 382 on Inquiry card. 


FULL LINE ALL PARTS & COMPUTER PRODUCTS 
е Р.П. Вох 4430Х INTRODUCING A BRAND NEW MICROCOMPUTER 
Tals; 2322 Walsh ave, ГЕССЕ ОНИЕ У РР"? TORE D0 wi cro. 

ELECTRONICS will nen) GERAD. Ave. = 


adventure far the hobby date up to tour 5Va^ double 
fM |$ à learning, training болшу lipppies, А com- 

Same dey shipment. Fest lina parts олу Factory tested. Guaranteed 

money back. Quality OC's and other components at lactory prices. 


compuler as well às [usi plete 1802 pragramming 
INTEGRATED CIRCUITS Phone orders only (800) 538-8196 


plain lun lor anyone шін) hook is avaiable. All ver- 
wants to get into s state-of- sions of VENTURE are 
Ihe-arl compuler ài {ва- Shipped with a set gl man- 
sonable cost uals written 1n be yunder- 


ши! rd он QS ARCO AA MANT 7 VENTURE cames In kit stood by Ihe inexperienced 

suut Chan ты + t ie Е its * 
; 1 tithe F К E E ILL i$ ena . mna lorm or fully assembled and as well as expenenced user. 
f ! rak E JW И ЕЗ менім Eh cones fi tested. You can gel (tin its | А siandatd 60-pin bus 
"e ons E men Ma: inm о o UM от тіпт configuration foras ifle as $195 00 = with 5 slots. parallel ports and 2 serial ports 
"m i [2:21 n2 si ih a, | ашылма", mat уһ pr take M alf the way to floppy disks and voice wilh full handshaking (75 to 2800 BALD) allow 
ы Ui E Cae B ud PN ns қ к AE L^ ra ll can be expanded as a КИ or fully assembled, expansion іліп Чор disks, color, EPROM 
ә bee Жут ЖЕ р is ы 4% cs Ш we al your own pace and choice programmer printer, made! ol your choice. 
Н» ҮҮ 14:7 гой, 15 RIA % E = VENTURE is a 16° by 20° main board with atar expaosion will add alight рап, a universal 
I^ Me (2 M Ё r^ ا‎ а е fee 46 Tea separate ASCII and HEX keyboards Итиль fast, — user programmable music sound heard, беп. 
ы 8 = 8143 езі - миш een nama —— жіті 4 МН? к іші ihe capabili ot puting ша Purpose Insirument Bus, amd a high reso- 
; الاس‎ 3 PE ІШ ылу 4 panem ina 1.5 megabyte ol RAM and ROM on [hà board їшїп color/grayscale pixel mapped video beard 
de i { Н, Н om 5 uu уй жаз ا‎ s н along with a variety of inexpensive optians. On-Board Options 
fud Мәз A dee HO AE 2% MA i А 16-Сһалпе| analog-to-digital converter al- 16 channel A to D: 5 alot BO pun hus, 2 вена! 
tis ‘a Waa — int ik arid al lows use of joysticks, conirol functions, ih poris. parallel ports, 4 дей options incl color. 
des E Is ext d vito T- Маң ЫШ me e Lem Sttumentation, temperature sensing, alc Tí 48K RAM, Volrax volte synthesizer sound 
Fab Гел) и ша: gowns mle aain 4 — oe sound generalor, soflware controlled mes. ma EPROM tull BASIC disassembler 
} | 4 pP) Volrax voice synthesize: and real lime сю editor, assembler. metal catinel, additional 
пел А Mana 254104 we ja к= Mm " calendar add to its versatility power supply. ASCH keyboard real hme clock 
jnne М In nom Б Ub Morir ее 0 Шм» Tas 0 VENTURE connects ditectly 10 а monio: ot — calendar 
Р 1 Даут B dus а н t дим 6 кем to your TV 501 fora an AF modulator And Expansion Options 
up и ae ar 3 t ет RS lur чө алы MAS раты. now lûr the heart of VENTURE its video Floppy disk EPROM programmer (ight pen, 
re в ЗЕ TE [ mand 18 40% ^ 3 атанамын display VENTURE has a high t pt uu user programmable бо, p 
1 wir «|0 СО! "© E фатташе vided display with up M 16, board high :esolution color’ grayscale рів! 
з 58 Mein rh ані!» JB i 5 % им иц н ад 

оны шо Ф immar ^ ws user-defined characters. alphanudierie sym- mapped video board. General Purpose Insiru- 
tation n d 18 Soa i f erg cu peanuts bola, special graphics ûr objects, such as space ment Bus. BOBA co-processor board 
= us iA Bm n пал аис 55 мре, elc Each character is 8 pixels wide by (Minimum VENTURE Sysiem $195.00 
7 4 Gen 1M і |8 15 pixels high, wih 2 grayscale тара, Н Has = Kit includes CPU and control with 4K of RAM, 
4 Я ota Н “қ 
ick lon гімен 1 gn ін J “i „ЭА! "Ші 64 levels Ol grayscale plus videoinvert/compli- — tK of scmichgad, 2K monitor. 1861 уни 
ATA va a 2i TE Ко ТА ment and hidden screen update tor a "Snow! graphics, casse(te interface and separate НЕХ 
тауға ж im ax "ы 1 M we Га IS Wo ie M tree display, The display is 512 x 512 pixel — keyboard with LED displays for address and 
TM LE н im M Mite і i RE 7 if mapped with 2 planes of video RAM per dis- Qulpul. Power supply is Included atong wilt 2 
! he Fe po F res alis Іт DU IB rave ТЕК" play VENTURE video lain short. astounding! рата сахех. Tae main board is 16° 4 207 
rip on "MM ! m ІҢ тым В И. , VENTURE has complete soliware support — and includes space lor all of the previously 
MN Sd а M ше ту © эш қау r ph +> with full BASIC, 3 ROM monitors. disassem- — discussed un-board options. Full on-board én- 
is Е WP Үп en ү FDA ae ste "uve bler'assemblar'editor. IL will тып real-time video pansion can bé Completed tor under $1090 00 
trs E Fe de * E Шек Tr | games, all RCAchipBgragramsandallcurrent Сан for Ішілег delaits. option prices. etc 
astm ne т лык іш малын - 
QUE È anaman ieie iÈ : EF ІН матн өм E RCA Cosmac 1802 Super Elf Computer $106.95 
TANTA R ү, ! Т регі S MT 174 we 18 ал о ды at R- The Supor Е rs a tremendous value as И combines R&D А monthty теуге. Questdala із devoted 
A pics $n x Ei Mi ite aya Ж wel RE а video digital displays, LED displays, and music, — exclusively to software for the Super ЕН and there 
М Ё мк! 14 3 2% мали 1% lebe 78 M тё tu а Al on a single board Юг $106.95. are many soliware books avgilabis at low cost, 
ата E (REP чл? ФК юзо, 3 dA E | Б ERS The Super ІІ eipansion capability is virtually u The Super Gf computer system is now avaliable ax 
мышы 14 cug MENT tar BE пийва (аслии етар armed and you can do i) nepensively one step at W Series of bare boards as well as hill kite and 
umm С uen м Siam c£ nan а lime, Expansion includes cesstle interlace, addi- — assembled 

неш ш JE CE aT FE | Bare Boards: Super EH $35.00. Super Expansion 
T Pad {к жеш tw MANT р 2 Mong! memory, color video, Basia, ASCII key- М : Super EN $35.00. Super Expans 
Sain po fane S apa [EAr h шс 
өп ты T м i AA. m AN. AM. 
dms iM Dad б H- n ME The Super ЕН comes complete wih power su Burie $45.00. 
naa $4 ang 18 ia ie айй detaled 127 page instruction manual w “Eat & Run" cassette $14.95 
: и tom А“ a ا‎ ua includes over 40 pages of software, including а І 

р rd n i Min 4116 200ns Dynamic RAM — 8512.40 а. اسلا سیا‎ шн м : Send ТЕ irae brochure on all 

иле ® ger + аа 1 — at ыйы: РЙ eS ыл Music program and graphics target дата Many епа or сат тог а тер grocnure 


schocs and universities are using the Super Etas dalails and pricing bi the Super Elf and its 
а coursa of shidy DEM use И for Iraning and | expansion. We wil get it right aul to you! 


Voltage Mate 518.50 UHF Preamplifier Kil $34.95 

6) 25 shipping. Switching regulator kit with 52 00 shipping Improves ИМ receplion dit- 

adjustabla AC ‘DC voltage conversion. 3 modes ll matically, 25 db gain assem version 552,60. 

pl operation, Чер up, Мер down. inversion B Articles Radio Elect. Mar. May 1981 

Jumper Seteciabie modas ol operation Input 

voltage 5-15 VOC. output voltage — 2410 + 308 Fluke Mutlimeters 
DEK £125 —-0802 $189 --0804 5249 


280 Microcompuler Kit $69.00 

15 bil UD, 2 MHz , 2K RAM, ROM Bread- 
board space. Excellent (or eontra! Bare Board 
$28.58. Full Kit $78.00. Montor $20.00. Powe 
Supply КИ $35.00. Tiny Basic 622,00. 


Modem Kit $60.00 

Stale of Ihe art, ong.. answer No tuning neces- 
say 103 compatibs 300 baud | 

acoustic coupler plans included. Bd. ому 
$17.00. Article in June, July, Aug Radio 
Electronics. 1001 


80 Hz Crystal Time Base Kit $4.40 
Converts digital docks from AC ine frequency 10 
crystal time base, Outstanding accuracy 


Video Modulator Kil $9.95 
Convert TV sel info a high quahty monitor w/g 
allacting usage. Comp. ke wu instruc. 


Multi-voll Computer Power Supply 
By Samp, 218 5 атр, бү 15 атр, à 
Samp. 12ұ 5 amp, – 12у option —-5v, = 12v 
um regula Basic Kit £35.85. Ки with chassis 
and all hardware 351.85. Add $5 00 shipping Kit 
cf hardware 516.00, Woodgram case 510.00, 
$1.50 shipping. 


Type-N-Talk by Votraz 

Tent 10 5 synthesizer with unlimited vocabu- 
lary, Guilt-tn text fo speech аси, 70 to 100 
ints per Second speech synthesize, 832220 
interface $359,080, Speech IC $55.68. 


Direct Connect Modem $99.00 
Fully assembled іп case wih RS232 cable. 
Orig/answer, 103 сотпайие, BY banery ог 
waliplug. 


Кәріз Peripheral Kits 

SERIAL PÛ INTERFACE 0 Ip 30.000 baud, 
DTA, (Inout & Output from monitor or basic, or 
use Appin as intelbgent Tarminal, Bd only Р.Н 2) 
$14.95, Kit (PIN ЈА) $51.28, Assembled [P/N 
2C) $82.95. 

PROTOTYPING BOARD (P/N 7907) £21.95. 
PARALLEL TRIAC DUTPUT BOARD 8 triacs, 
pach бап switth 110У GA loads, Bd only (P/N 
210) $19.28, Kit (P/N 210A) $119.55. 

APPLE II GAME PADDLES Adam and Eve 638.00, 
têk RAM Board to takë you lo 648 Assem 
$87. Kil $57. 


Interface Klis 

SERIAL'PARALLEL INTERFACE Bidirectional, 
Baud rates Irom 110 Ip 19 2K aw selectable 
potarity nl input and output strobe, 5 to 8 dats 
bits, 1 or 2 Sop bills, parily odd or evan oc поле, 
ы! chafaclers contain 3 Start bil, » 5 & —12V 
required. Bd only (P/N. 101} 577.95, КА (PN 
101A) $42.89. 

AS-232/TTL INTERFACE Нійігеспелді, ree 
quires —12V. Kit (P/N. 232A) $8.95. 
RS5-232/20mA INTERFACE — Bidirectionai 2 
pan ppio-isotated cucufts, Ki (P/N. 7901A) 
518,95. 


PROM Eraser 

Will erase 25 PROMS (o 15 minutes, Шамо, 
assembled. 25 PROM capacity £37.60 (wilh 
Nme 268,64) 6 PROM capacity OSHA/UL ver- 
sion $43.06 (with timer $119.00) 


280 MicroProtessor $135.00 

Single баид com Leaming , teaching, pre- 
уро, ZK НАМ, keyboard, displays; cassette 
interlace. Tiny BASIC $19.00. Alb fully 
assembied 


МОС current draw 30-250 ma, 


Rockwell AIM 65 Computer 
6502 based single board with ІШІ ASCII key- 
board and 20 column thermal printer, 20 chat 
alphanumeric display ROM monitor: tully ex- 
pandable $439.00. АК version $454.00. 4K 
Assembie $36.00, BK Basic Interpreter 555,00, 

Special amall power supply 5V 2A 24V SA 
assem. in rame 599,00. Molded plastic erdo- 
sure lo il both AIM 65 and power supply 
552.50. AIM 85 1K In catina with power sup- 
ply. switch, fuse. cord assem $571.00. 4X 

88.00. A65/40-50(0 AIM 65/40 w/1BK RAM 
and monitor $1295.00. RAM Board Kil (16K. 
$195} (32K, 5215) VD&4O Video іпішізсе Kol 
$119.00. AAT $145.00. Complete AIM 65 in 
[тїп boelcase with power supply $432.00. 
Special Package Pace 4K AIM, §K Basic, power 
supply cabinet $615.00. 

ЛІМ 65/kIM;SYM; Super Elf 44 pin expan- 
sian board. board wilh 3 connectors $22.95, 
"Send lor complete list of all AIM produels, 


Super Color S-100 Video Kit $89.00 
Expandabie то 256 x 192 high resalution Саш 
graphics. 6847 wih all display modes computa 
сапі!01е4. Ети 1K RAM expand- 
able to БК. 5-100 bus 1802, BOBO, 8085, 200, 
ес. Daalers: Send for pxcalipnt pricing/margin 
program. 


EN l Aos Паг Kil _ енер п 

y 

phi SA bus рия (Wi Super Ex 
ШЕ n 055 i 

and mode ‘oe optional $18.00. m^ 


TERMS: $5.00 min. order U.S. Funds. Calll. residents add 6% tax. Prices "n 
$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional. subject FREE: Send for your copy of 0ш 1982 


Shipping: Add 595; orders under $25.00— 105. ta change QUEST CATALOG. Include 887 stamp. 


Circle 384 on Inquiry card. BYTE December 1982: 565 


зА | | 2. 
in your micro ар El ЕСД] | 


MICROCRYPT scrambles data 


and programs in your Erbailm Hi uia Mug RRS | 


computer - unscrambies them 
with a password you selact. E Top-quality Verbatim® Diskettes Mr core im айй 


A must for multi-user systems- 8 from Tech* Data, your complete 
Perfect with dBase ІІ!" Easyto f word and data processing supply | 
use - Fast - For СРАМ!" center. Dealer inquiries invited. — uer t 


MP/M'™ - Only $125. Call Toll Free РЫҚ byta of ка ішсе DP OM spa, This іі Grae Art iced шатыры, 


Hae тт eie eben mere mid 
Order today: 800-368-3359 1-800-237-8931. aan тә viri аата. эл bad ты me rh меен Compass i 


bme МЕ HLN beard. 


VISA, Masier Card accepted in Florida, call PRICE 


Bent мані ee Я 
NEW GENERATION SYSTEMS 813-577-2794. ee tl 
2153 Golf Course Drive, " ее —— 
Reston, VA 22091 703/476-9143 Tech» Data Corporation e quen 


325) Tech Drive North ЕМ” — 
"РМ. MP/M: Digital Research a — 
dBase ti: Ashion-Tate St. Petersburg, FL. 33702 бо кж Hin та е 


Сігсіз 536 on inquiry card. Circle 453 on Inquiry card. Circle 190 on Inquiry card. 


5100 ULTRA-RES GRAPHICS 
SMITH-CORONA TP-1 — М. E. C. UPD 7220 GRAPHICS 


Letter QualityeDalsy Wheel Printers PROCESSOR 
1024 x 1024 PIXEL MEMORY 
PLANE 
1 to 8 VIDEO PLANES, 


RGB 8 COLOR 
$565 | — HARDWARE ZOOM 1 to 16 TIMES 
| PROGRAMMABLE DISPLAY 
RESOLUTION FROM 
1024 h by 1024 v 
— Software Drivers 
» BROTHER НЯ-1 (2k Buffer, 16 сра) $775 — GRAPHICS PROCESSOR, 1 MEG. 
e DAISY WRITER (48k Bufler}. ., 5999 PIXEL PLANE 
ә BYTEWRITER (Typriler/Printer).. $699 
e СТОН F-10 (40 CPA) .. .... $1295 STARTING al $996.00 


C cross compiler for the 6502. With 
the exception of three minor features, 
all facilities of the complete С ian- 
guage are supported. Output is sym- 
bolic assembly lanquage and is easily 
customized to existing assemblers. This 
cross compiler has been in use for over 
| ane year. 
Host System: PDP-1| running RT-11, 
RSX-11M, UNB VS, UNIX/V7; or 
| VAX-1I running VMS, UNIX/32V. 


For additional information, contact 


STAR * MICRONICS $298 COMING SOON: 
e OKIDATA B2 А rons a . ant $420 — MULTI-BUS 


* ОКІСАТА ВЗА .............. S825 — Q-BUS COMPATIBLE 
s Please sea olher AD page 560 
CSD INC. 


MICRO TECHNOLOGY 
7817 ivanhoe Ауа. La Jos, СА 92037 P. О. Box 253 
(619) 457-2149 Sudbury, МА 01776 


(817) 443-2750 


dvanced 
igital Products, Inc. 


1201 2Tst Аме, 5. Suite 272» Nase, TN 37212 
Phone (615) 383-7520 

UNIX and UNGU IZV ке yademiks of Bell Laboratories; 

ЕТ-11. RIX- TAA, ЭТЭР: 1 1, УМ, аги! WAR || же егіз of 

Digita Equioment Corporation 


Circle 15 on Inquiry card. Сігоіе 307 on inquiry card. Circle 538 on Inquiry card. 


DiPunch? ее printer/terminal ннат Pod mme 


D Punch Converuon Kit wil help you SAVE MONET. — true loregraund/background operalian 
cave STORAGE SPACE, SAVE TIME D. Punch Gh Byifer sizes user rmodiflable (1-128K) 
oe REPE 3o you con quirhly accurately, B | "Program execution no longer linked to printer speed. 
italy make aleronbnt necaiory го ИП you wr both 549.85 (includes disk & dor) 
udn al your Н or 5 eored SINGLE SIDED Daheites - hl d PU A a Эн . 
Совзетіт 1 Боз ol dukete wil тоға than роу fer y x zzi oa озн 1 KEYSWAPÉPU урта utility 
each D/Punch Ки e Hub Relniaccer Ка arcorotuby Жыры г” жое i *Tranvormns the PC's keyboard mto a standard trpe- 
param Hub-Raieí fang ғо баб cpereng 4 Dok Г wee rg г IE : ee ; „Е wriler keyboard 
Sleeve len you replace your lot оғ damaged sheaves 9 2 р.а To E ] "Poorly posilioned keys are relocaled and replaced 
Indsalea yout зумее cont wh order > oe че "Optional audible feedback on "toggle" keys 
о D/Punch Kit A — . [5857 deeem È ag | lores "Increases “touch Түрін" efficiency 

[Apple. Атан. CHM 4040. Franhkn| $5 INSTALL IT YOURSELF AND SAVE! 569.95 (includes dik, dirk-on labels & doc] 
b. Of Puarh Ки B — (S'u" wir E pq | for vs ü 

(TRS BO {Mod I. МІ, BM, Ovoorne, Zamth| | INTERFACES WITH OLIVETTI PRAXIS BOTH PROGRAMS 


с Di/Punrh Kis C — FW" deese È en 1 fpr w1 | Work with a am thal under DOS 
[Ali Zenith, TRS 80 Mod H) | MODELS 30 ARD 55 Рос СЦ, woOROS AR m 


гете 
d inbsrh — (100 pal с.) 
ж Were Proma Sucker) — 1100 pest | THE KIT ТИКШЕ: ini foe Butiness or Software development 
| а ыны ка on | | қайын йине исне PROCRYETUT! _,oliware protection program 
М Hub Rinniorcer imgs 74671 — [30 рес | €4 COMPLETE MOUNTING HARDWARE "Еасгурі», sedalizes, and copy ремесіх your programa 
| Hut-Remiorcer Regi ТЕ? — [50 ре | i 
n in Бы | € WIRING AND INSTRUCTIONS Call for price! 


b Dit Уеннан 13") — t0 ges] CENTRONICS PARALLEL - $200.00 NOW "10 2/1/81 SOFTSPOOL ib KEYSWAP far $99.95 


Se ووا‎ eae SERIAL/PARALLEL COBO. - 5280,00 c коа ORDERS OR INFO CALL—(817) 662-0855 


mgs АҚ НІ А семин сы! serie Қы SA бымен KD AVAL 
ыды об AS ны bend сбыт o« money oder to LABLE.., Ont SEND CHECK ТО: 
D/ Punch Co. 08-12) e Шан New PRAXIS 30's amp 35's = 
D ewon 3 i 
Ta! (ЁЛ) 944-212Ь Teles 4991009 CHTIG ,БҮЗТЕМЕО CORPORATION 


ҰН? O Burch Core Pot Perd a Ын. City. TH JTS 


Circle 537 on inquiry саға. Circle 540 on inquiry card. Circla 538 on Jnguiry card. 


mpak One-Stop Component Center ® 
[electronic components | е Quality Components % Over 650 Items Available From Our 700 


1355 SHOREWAY ROAD е Competitive Prices Authorized JIM-PAK Distributors 
BELMONT, CA 94002 a Send Self-Addressed Stamped Envelope for 1983 Catalog and Distributor List 


BUG TRAY BUG CAGE BUG BOX 


! 
New! 


e" 


BUG ВОХТМ — 40 individual compartments 
a Slores 60 B-nin or 30 14- or 16-pin DIPs е Heavy dut 
injection molded plastic * Clear plastic cover slides 
locks + Cover marked winumbers 1-30 в Compartiment 
size: 1* к 2.75" x .5" увер + Box size: 49" ¥ 1.3" x 6” 
e Weight: 1,75 02. в Color: Віце 


Part Na. Price 
:002B t2Boxes)............ араа а 


BUG CAGETM — в locations store Bug Boxes, 
Big Hug Soxes or Bug Trays • Modular & interiock- 
lag * Cage siza: 5-1/8 45" x 3-7/8* © Color: Blua 


Part No Price 
BGC-001B.... ....... ... .......$5.95 


LSI BIG BUG ВОХТМ — Designed 10 store 


large IC's, Resisiors, Capacitors and Diodes e Three 


BUG TRAYS — stores in Bug Cage • Molded 
EE: e Three styles: Open b comparimaniy Yar- 
ical (8 comperimanis); and Horizontal (8 compart- 
menlis} = ideal for tools, hardware, components, etc. 
e Color Black © Size: 3,357 x 5,05" x 6“, 


Part No. Desoription Price 
BTH-002 Horizontal Tray (2). . $3.89 


BTV-002 Vertical Tray (2) 3.89 кәріні! me M летоци “реа Included ANTE-STATIC 
Mi cibum в Color: Blue » Size: 4.9" 23" x 6”, 
BTO-002 Open Tray (22 .......3.89 | PartNo. Price | BGX-002BAS (2 Boxes} .,......... 
BLX-002B (2 болан) ........... ....., 95,55 


DATA BOOKS 


Part Но. Description Price 
2001 MalenslCMOS .. , . 57.55 


ANTI-STATIC 
BLX-002BAS (2B8oxes]..,... .,,,. .58.49 


Юз Malanni TTL Loge 30.85 JE224 
—É-—— е - Adjustable Switching 


40013 — Ziog Micro Б а 8.95 
10400  imuDpu. 


Power Supply Kit 
4-24VDC REGULATED, UP TO 5AMP 


45-5К БК Linear Taper Pois .. .. . . 55865 
JS-100K 100K LinearTaper Pots ........- 85.25 
48-150К БОК Linear Taper Pots ......... 4485 
JVC-40 40K (2 Video Controilerin case . $3.95 


Muffin-Style Fan 


| + 105cím free air delivery 

a 4,88” вд. х 1,50” dapih 

* 10 years continuous duty at 20'C 
в impedance prolected, 


ыы e Mm 


0488 16 Маікші с, a” . 229 ambients to 70°C 
= 115V SOMDHZ 14W 
DB25P 25 Pin Plug {Мавіз 85232) , 3.78 | "ESTAS hiph-sfficlency power supply utilizing а a Weight: 17 oz. 


LH1605 5 amp switching regulaior, The LH1805 pro- 


DB25S 25Pin Socket (Meets RS232) . 4.49 MU2A1 .......515.95 


ОСЗТР 97 Ро Plug 0 0. s. o 949 | vidas high currant оџіри while maintaining a smal! 
--- + — анз д a ets ее physical configuration. Орап ката type іс allow 
eared اد س‎ n а ; " 12 mounting into realricled areas. Sprite-Style Fan 


FEATURES: Adjustable 4-24VDC: SVDC @ ЗА, GVDC 


Accessories е 36clm Irae ale delivery 
Hood @ 4.84, 9VDC @ 41A, 12VDC @ 3,3A, 1SVDC @ 1,0A, > 855" 
<= peta a -— rn MÀ Eo 24V @ 5A. roilaga protection, input: 11БУАС ы Me E e t. т at 20°C | 
х : ЭМЕН. Output varlalions within 20mV,. Size: 8.24"L x |! ty 
OBZ5H Haod lor 0825 бала Connectors . . .. 1.78 4,35*W x 2.25"H Weight: 3,25 Ibs a 115V БОЖОН? 
DB37H Hood fer DC 37 Series Connectora. . 1.55 | ў - 1 


PWS2107 .....$15.95 
Door Security System 


е Coded door alarm е (nmani or 7-s8cond delay 
DIODES sysiem. е Alarm actüvaled as deor is | 
* Cah be de-aciivated by pressntg personal rode 

CRYSTALS ж Powar One GY ballery (not inci j. * System im 
cludes one personal coded keyboard and one 


TRANSISTORS magnetic sensor 
SOCKETS Е5-07 Dorin у... . $29.95 


Home Alarm System 


DD50H Нені (pr DOSO ваз Connectors 1.79 


Anti-Theft Ашо Alarm System - 
a Acdibig fn is activated when door or trunk i pi 
apered + Alarm sounds lor 3 min. — unless Turned о 
alt by secrel 3-digi! code © Wire -— will nol 

deactivate alarm, * Coda sel by owner © Uses only | 
ODIMA power. e Sysiam complete w/ong black- 

boa conirol unit; one personal coded keyboard, 2 r 

sels ol sansors, one audipie harm; & wiring [mc 
ona 10А luse) 


СА-06 мден... $59.95 


JE224 KIT .......,.979.95 each 


Stereo = KITS ee ың в f wi individual 
| i 4 ё digit a — n) key nac е Insjani or 10-566 

әрі SWITCHES sued waning System * Alarm aystom incl, wim- 

Cassette Player RESISTORS a Î dow & door contacts = One 9V battery required (nat 
= | 1 incl) Low power consumption (0.01тА) a | рип 

with FM Stereo Tuner Pack LEDS Аа audible alarm (9005) = Deiayeó exi laura 


| | | | | emm complete now "am statión with 
* Lightweight Headphones | Бә Û HEAT SINKS EEE 22 ag cree connecting wies fr enlre system 
е Cr02/Metal/Normal | n. KEYBOARDS — ^ ST-05 нота Arm Sysilam. 959.95 


Tape Selector WIRE - 
• Anti-Rolling Mechanism | Mini Stereo ОТС 
SPEAKERS 1 AM/FM — 
/ 


FEATURES: • Biue carrying case, shoulder sirap. belt strap, TOOLS 
lightweight headphones, ЕМ stareo tuner pack à Instruction manua! R 
eceiver 
WITH HEADPHONES For Joggars, 


a Talkline = Tone selector е Cr0d/Matal/Normal tape selector « LED 
operation indicalor e Bullt-in micraphone = Stopleject, play, CORDS 


Sono ЕМ. power inge, ek = Heedphone ack" отоо SOLDER لے‎ ан 
mechanism (shuls off player when (ара ends) + Anibolling IC'S FEATURES: Lightweight headphones, исі balance conlrol. 
mechanism (prevents sound from quivering when walking, Jogging, Full fidality slereo sound. Additional black soft carrying case & 
aloj * Weight: 13 oz. » Requires 4 Ай batteries (not included) * Size: BOOKS kf м Кы. эы (hands-free), Uses 3 AA cell batteries (noi 
G"L 2 4°W x 1-1/8°H CAPACITORS inctuded). Compaci size; 3-1/8°H x 4-7/8*L x 1°D, WI, B oz. 


MODEL 2830 ..................$29.95 


Model TWF-B02 .....,..........969.95 


and more... 


Circle 518 on Inquiry card. BYTE December 3082 567 
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со: ы 23 Слаба E Е ni фы (Р P n L 19 pe We м ш E. 
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Ou % . соме if y $10.00 Minimum Sand $i 09 Posta Or your [t] 1¢ ЕТ 1F 
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uen X M nes м л E xx ELECTRONIC PW NS ^ 5 Келу 5 2 Hu 
| фиш ‘ а. 1з 
кж n 1355 SHOREWAY ROAD, BELMONT, СА 94002 нан {жау anp 
ам 
—— н а 1282 PHONE ORDERS WELCOME — (415) 592-808 
Мын la Coram ы 


Circle 255 on Inquiry card. 
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2708,2718,2732 à 2784 EPROM Programmer 


JE684 EPROM PROGRAMMER 
ЕК TO 64K EPROMS — 24 AND 25 PIN PACKAGES 
Gad Сатыт — Миша HE Азан! Syelama far Oper Han 


lan 

IW HY • 

JEGG4-A EPROM Programmer . . .— ... 5005.00 
auerced 5 leu ! "cg ЈУНА Moree! 


JEBGS — ASZSIC INTERFACE OPTION — таа 415 523 Ime 
[А ETE Coe RT HEU FE EEA 5250 Жазга маан чес PAA ы. 
BI goreya Io ІН” AD" cw зі Сотта Bid ral OC Wor 
ыт Agia тырыл, Мер кы 2 Іңнеһ "Up DEC tel Ёл cine атаға 


JEBBA-ARS renum тар atáit Optics 51195.00 


hustak cmd lat ae N Mec 


EPROM JUMPER MODULES — rre matti ИЯЛ ARRA E Fenaa 
te Вы AO # peo Morem Im pee prs ted Uo ey EFTTA арығы 
la] 


v4 EPROM p conces, 164707 vo cionis] o INS атсын 


Ғы 

He. ЕРСІ EPROM MANUFACTURER РАСЕ 
шы rua AL, Ина эа Nuper M OU! 114 05 
Ju aA IT THiS сін Шчака. Nana NEC TI 414 5 
Jutta MSF? Модата 711,812 ь12( 214 5% 
Мил "MSS Mira ТІ 114 95 
19119 BA AMD cons Ы Бас» тш наш 


ишт 


ысына ты {hue $12 95 
нча ғы тена» ўз %% 
меч Fla Tb n S19 95 


CONSUMER PRODUCTS 


SECURITY ALARM SYSTEMS 
Home Alarm System 


e fell l&stzFalen € FPrexaslalie wine vba 
Ep COP - ^D Wü naL * epu! з Ива 
кенті marre etiem e dye elem г! a 
жа $c =e » [nw 05 равы (штур (чї 
ew^ | үйө poet! coniucct (D AMA el 
moca жек 19065) + Пылы! бом ашы 
» Me (дүн ж/бы fey рел am 
нт күрт aJ ГӨ ee 4 اسهد‎ ај 
ына à Сола) яғ SP (чйр ГЫШ 


ST-D5 нн ше ілме 990.95 
Door Security System 


“ter в dc lias у per H pug 
и Cur os 7i жатам oa Munt v 
а Poma: Gre SV celery ret ec] | 5 yum = 


TRA, pore 


E8-07 әніме 
Anti-Theft Aulo Alarm System 


+ джа ham e acivelas shen Ayr тав 13 
мі ру кәні Poel тсе е ыз Шит өмі кн 
Ч Фі, pyayi = Lael crepe were bar 
[ча (ev c4, ow аттЫ! селом byte 1 
wh Zi затар уза ace қол key іс 
Га 125 bel 


СА-05 aua мале 59,95 
DIGITAL QUARTZ TIME PEN 
“Қаса Меру, Мышыз Fecal Мышь, e (шей Сай! (пшрш 
кіл" $ іы s Ure tami Ри P$. NI UI 
ана |1844 "1 

TTE Бани fram 35 95 uck 
ТЛЕ лығын c Tan id 7а, $5 95 esch 
ІШЕ. озу белі Prem $9.95 аж 


STICK-ON 
CLOCK 


5-Functlon LCD 
Quartz Digital 


TUUII. 34). 13 май * Dey = Рыа [- 23. 1 7 NS 
ab) ните ФЕР wee в ipi à 

Eng іне Diir- ГА AA EAT 1 мене fe j р 
487-00. pectet , 94,95 ened pe 2/5855 


Stereo 


Cassette Player 
with FM Stereo Tuner Pack 


» Lightwiigh! Headphones 
a Сто) Мей Normal 

Таре Selector 
= Art) Rolling Mechaniam 


КЕАТЫНЕН- e Віш tanyag Cian. сйс wrap. Del агар, 
Онер! терен, PV ale lend pach А іма пис manual 
и {лина * Tone emo = Crüg/ M UM ритм bene selene = LED 
Grebe қайсар! “Най тарти Mome ріну, 
Iberi rint, ійді (piedi en, ініге де өзегіне Lures е Vol 
селца! «Est power ipu [era r Heademone jack е ӛнім 
achat Rein cli — whan Шым тиым * Arten 
maceria LER NLS But C Hag atah таға mace, 
иіс ре Weg 13 64 = Meal і Ай ap ares ки Ind uei " Вара 
Чч» RUN ¢ HMH 


Model TWF-802 ogee bee edo $69.95 


AM3-4 AA Alkaline Baltortes . sae a a 493.965 
í unc 
| Mini Stereo 
‚ А | AMIFM 
l p Recoiver 
| | WITH HEADFHONES 
M ке ГОСЕЛ 


VEATISES, Low hoy чаара Le la rg арлан жолыма Fus 
минут quam шыны (Ana) Һоға abi Daha gn 
эмы анар Bell ctp ңын han) Operam and Ad гн был ыма. 
bf INET өөрен Сагыз аша Ф METH Тат o 1 TO A 0 


Modei 2830 ...........008,05 
AMS3 АА Al^alinaBaltetes ...,, .3/%205 


Circle 255 on inquiry card. 


я Ти] «жу rc^ 4 етігі у Р радои FFF 


ызы Dp TAF гаре кұрды Wd һө 


529.55 


wares 9 Бірге келі іт dees - wees leo 


nik adc rn * Lr gat ту сата! э Lites oep 


5'A" Mini-Floppy Disc Drive 
SOA TRE MODEL |. Anduniry Mandard 
Foaling Игі c doute Derrarle. Flecording 
mesa ҒЫ Sr" MEM. dmana density 
Power. јасли 18 amus mad, 
*vDC OAV] ай пера таз bell a9 pir 
қты of boll jdos nol Anm. chee, е” гір! 
ін — Mbege Gale bees ine 

mee 1% pou Bu Swe EO e 
4% 


Lim fey бураны 


KEYBOARDS — POWER SUPPLIES 
ERNE MICRO SWITCH 43-KEY KEYBOARD 


Gry E bang, Ёкары Sbit Paredes МЕЛС шген Mat Мм, F 
салды = 4 маға 
TEX" La 55 We ҚҰН 


Gell T mugit ‚ Eaa өзгік be eee fy МІ! coe. 
oo LaS ka ALITH 


Puri Мо. KB595D12-2 (Fits ints OFE-20 Enciasers} 118.55 nach 


MICRO SWITCH B5-KEY KEYBOARD 

Чи kepir, FE Pa Сый Comas fag 

= AIT. іші Key РУР ur (ұлы rhà ward prixm 
Part No. В55018-1 = 


MICRO SWITCH WENEY ШТА LEA - - 
Such = isp tags Card Comores, АН, мы ы дак 
Pari Hn. 885022 (Fils іпій OTE-20 Enclosure) . $69 95 each 


POWER SUPPLY + SVOC @ 1 AMP REGULATED Termsarben Tech 
Qu жа Tied abet power care Dm a Be Tarn RD и 
КЕДЕ 


Ри! Ho. PS51494 20 8 
POWER SUPPLY «5VDC & 1 АМР REGULATED 


Hanes HIC thet тым 
a. — APU Uf each 


Price 
РР" ..9379.95 
Бубе» сөресін 


қ. ik i uia liia ы; 
EXPAND YOUR TRS-80 


ta 15K, 32K, or 46K 
Fram AK to 160 Raquéns |1) Dee KB 
From К tu 40K Requires (3) Thras КІН 


“Midh t = 
Modal 3 = 


үсе Ce = From 4k ig 16K Requires (+) Dna КИ 
A ТА ты АЛЫР рата Када Қата еі енені мае ула Capstone Boyd uy v ME You би легіне 
Part Nc. P3407D $24.95 wach = ы - Мн м Газиз - 
POWER SUPPLY + 5ҰПГ (е 3 AMP REGULATED FAS-G0 16K Conversion Kit 


KI! comas солірініе wiih $ each MM 5290 (UPDA16/4116) 16K 
Dynamic RAM (751 ami documeniatidn lo conversion 
тел 2... 

TRS-10K 2 * Ori 22 м. 512.95 
TAS-1 504 "250e ; NC 4 $10.04 


TRS-HU Color 32K ar BAK Conversion Xil 


Kit comas complain with Û ea. 4104-2 | ms) G44 Пул. RAMS 
8 conversan docymeniaion Converts TRS-BU color соттарға 


imper TT93AC, 47-09008), быйры SYDE Adpenlabie 2 amg. LTO 1 39 mp. Мінкікіне св 
ны ажы k ümu [ИЗ Ep a \ асадак. Eus си» 


$14.95 


> RS WAL, AT ADH FOE FOE 67.4581 ызы ҰК g Pee Ан МіСе 
fret. + IOE A 1 ітАҢ,-7?ҰҮ02%646) Януғыңа pier Sine IIR La 
TOW a) D. Oya зын ішімен 

Part Na. НАй250 y. ЕКТІ 


POWER SUPPLY 4 5ҮІН @ 7.5 АМР 12VDC ge 0.5 АМР SWITCHING 


Max 1 ЫРАС. БІН; a өң /TIPYAL, МЕНІ д о жар Pee ева quero apply мі vui. 
жм (л/га) Oat wot 4 Тілме trit a me ER DA pem. cer 11h HW {rom 28-22% Mammary ür 18k-D4K Mamory 
the X E lA € Be 

Part Ne. P594V0 548 95 anch 1858-442 crores)... et > 4 n . 354.55 

POWER SUPPLY 4-Chanesi Suilehing Powsr Boppy = Computer Keyboard Enclosure 
Данас A AFIR? биыл «И ar AL AFDC а PA: a ОС Ө ТА -TTBS @ 1A p, D de 
Ha. «0 2% Еңді Мну pp тыш ° eI. Пекгентіен dat]: ЗҮ шып іші- ts Hgh тану ruo гис 

puit Vh BIA" a LT/RTW ee ЕЕ” тре ire heath 


Part Ns, FCS-BOAÀ å £59.95 aach 


POWER SUPPLY Adjustable Switching 4-2АҰПС to 5 Amps 

Ай 6-240рС: VIC ду БА. AUC gy (M. GYRE ү; è 1A. РИИ р 234. VANDE gp 1.44. OE 

pA verres ттм өп IAC SAJANI Calpe чынын өзін üt BFA 
' 


шағы 
JE224 KH. . TS ; $79.85 sach 
568 95 mach 


JE224A алым А Мал н ^ 
SORENSEN Regulated Power Supplies 


Sorensen's open construction (SOC) power supphes are series, 


Sprite-style Fan 


«ЗЕІт irot aic delivery 
үлан 
Fra к 
у 


r 4125" $q. һ 1.505" daptn 


reguialed solid-siate systems, designed to provide reg. ОС қ itd Бонг dodi: 
voltages ai 6 lavels (2-28 wrange). These unita өте operrfrumad * Есі Applet users 
on sturdy black anodired aluminum ter excelleni mouniing. PW qy £a $ 295 
матика 11b: t08/238YA£ (ағай 6 HEIN Lew Бүре | аута. da PY ee Ad: d 521070) мање an | ea. 
pieta causa Rut там» шіге ДА LARADE іні Lp caina құры кїз май PW52107F nee 914.95 ea. 
born ADC меу Here ommerterg теліген (інің P, ұйы munia тей! è 
БЕШ» „энш _ | ме | Muffin-style Fan 
г-ге - Ema 1 in О! шламы C l. TOS ctm free gir delivery hd 
NIIS RE mE Dm 2 O yrs cont dolyar2"c “Tye 
EO. — 8 . 1 2-1 108. RH HR. yr& cont. duly а E 
ita iP ا‎ T TN Teb e (mpsdancs orotacted, ambienta (о 70°C 
M w^ {1 41 | зь Роа» ёв. 171 a 575% SOGOH2z 120 Wi. 17 cx. 
BEICRR C hl dri persue MUZA Grecs 935a 
MI В 5 ы: + + 4 “ P E 
y эё 7 35 и ы tamaa * "MUZA-1N i н ко - 
BUG BOXTM — x часна com; тм душ - 
: Д RD lam or 30 14 сө Tiroir HPS e Moaey Uu BUG BOX JOYSTICKS 
ty «месіне moitas gigat = Свае plante nere STORAGE 
"a سا‎ ден ee ма = BSE 1 maar 
«Сізтрай! тп о а ner „з pe Риз і £5 
wre 18° а227% E" йө! ) FE ot SYSTEMS m [йвз i À 
gua дохти 45-1008 
Fuss уган Coss cous Di Жам ПИ RM DUI] Buc сахин анис. haha eg Bares Taper Pat 4. 
While. [Уу Valle 35-1606 TSOR Liniar 
Ne Coles Code Om емее | Si BIG HUG BOX™ — Design iu story Taper Poli _ $4.75 
BOX 00; | 1 £32 erga IC залға, Capueiion dad Ba * Гр TOK ¥ 
“БЕТТІ юю "ww ed ipn Өтен CIF rmausuamy 1* » 6 19* е Jvt-ab [2] Video Can- 
ANTICTATIC &' «яз * [hia vetita end tae Арсан JB-&K {Pacing ейи la Cate 
апо. 1 tin Seer mluded * Newey doh necon oie 
Bia ip М ә жм гилае è fice ант 497% 12^ à B7 Waignt— 7804 


UV-EPROM Eraser 
е“ 


BUG CAGET# — 12 ==айепп бізі Bug Boxes LSI ВМ BUG BOX™ 


ae Bog Poss ты Bog Trapa € Houle gl In 
ing I uty нарыс Мн moked plesia 

t сара às 

mg "Cage unr ¥? 


sigon ocam э 2 сасе jat 
aS" HEB" «А саный 


avahakág — jinne іу zum сәй» ВА Віне ИЯ к ume i 
Me WY уй, үү} Yalow” тү шир 1 —— “ ип е 

Сам Case Яса | бін 3e 14$ 439 
BACON іссқиеткес вал ST Бірін, | 202116 jas 9 оны 


1 Chip — 17 Minutiga 


Етол JTIM, 2718, 2793, ITA, 2514, 2832, 2584. Es up te б chipe 
тими 41 штінгінеі? ЕМНЕ E рма. Mebane Consent вч гында 


BACK PACKTM — goc-achenies abate ‘tr TR 
tach cl un * Shey Paci ihingi gig іп ralarga 
{б «C pim т HI? ble in pth paukape чаші 
{pigiai філа ірина: 6 Each nechaga lmi А 14, t 


BUG ТИАҮТМ =~ stones in Sug Gage «скі 
pee t Theed вн. Opens) етілді ғал! 2579 
айға E, Ушта! (2 роятриллинтіз %7 457% 87), 


м бү чч Салы а- 4 m е b an РЕЯ ae К & за packa dras i aei Ley ж Speco! usiumie (mam ire? сата а. dag ie 
Н палы. ретті, wir = trey | 1, ТІЛЛІЗІІ ana * f манына iulii tech ta руын UW exponunt. Comet) — 
Tra у %- fie ж сетіп” слі = в AICO ұқын суза Conga 744 ына аа a 370-7 н тч ренче ғау Lor ӛсе, 
" Рина Dearppuea les 
БІНДЕ — HMarirental Bug Tiny тм | бета TTL зі | UVS-11EL Replacement Bulb ......*16.95 
Fe. A a, эн | BPE ENDE 2% DE 579 95 
907 рап Beg Tias (38 | armor Саен. ull a 
Іле .——— ін “4 Uv-EPROM Ereser TEE . 


Wall Transformers 
AC and DC Types 


STANOARD (ЯР JUMPERS Э 
Аз (irure v; lle ғайлы du sagt anco Sey цар 3 
weal ee, 


ACES (Ғалығені) 


pers бй cog: npa, 4 
E = Past Me. кары! Dolgui Proa 
1 шапан ы S er | 1 i т 
iz i AC 350 іпһета LINO TIVAT Mama $182 
gy ã sme ің e 2% roe асы TiPvrátst [etl 
PTS яға ы өзгеше Ж іп ти e» Астро 11ү ee m Ta 
йазы га + mm Fd - = 
bras В Мн amem + | 3% STANDARD 0625 SERIES CABLES УОС 40m 51.04 
айаҙы «мыл ч mam Ж |34) АТА АХАТ ІІД ұта, а aS 
Bibs P DTET 1, sart IP ім rile ышану | Mi pen epee Cue ime BOE 50m ТЕ 
prit) киа ab + 2" LEGNO "aT FEL C NE. 3 Waly. ТВС ЖИА. 55 
виз инв tk т | 1H IYAC M уз. 
BARI ман ә FF 2H к 2 
алың ым 8 һ FH 
ықы сағы 9% ж ii 
рм. h amid р IF Яй 
Аз ми м ж 1.19 
Et ani}, м т aga 144 
ші «ны м it 
а илз 6nd mw = ам 
таза» о» ж 528 4. 20805 


Бпевіз = We each 
Send 51.00 Poat Tor your 
FREE 1883 JAMECO CATALOG 


$10.00 Minimum Ordar — U.S. Funds Only 
Calltornis Residents Add BY: % Sales Тах 
—— т — Add 5% phus $1.50 insuranca 

Send 5.А 5.Ғ. tar Monthly Sales Flyer! 


MINE, 
Са 


н tar 
ҙшаз 
“TAA 
1355 SHOREWAY ROAD, BELMONT, CA 94002 
PHONE ORDERS WELCOME — (415) 592-8097 


Prices Subject tn Change 


вісн apie атанақты P 
E 17 eos mas. «4VDC A 1.2 ита та» Dni ag Die шағы abosp 
(rasa e^o! “Acide cake рата bUppiy, O Caden), Sce E A WS LAL 
a ASH "Wweigha 17 ibe IE VEU manual 


Port 

ЕрОЗООВ Huy TIO .., +. -$269.95 Bach 
FDOsQO-B Buydfor , sss. a + - $259.95 васп 
FDOTOO8 Buy tfor..... ..., $249.95 each 
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We Have It!.. At the best prices. 


Call For Super Value 


On S-100 System With 
Dbl. Dens. 8"Drives ! 


INTERTEC SUPERBRAIN Il 
Free! MicroSoft Basic 80 


Sel? contame compuler wih iudi «isis und 
two RS232C ports Compleie win CP M 2.2 


| „ҥ.................... ТӨЛЕ 
64K QD.. ..........а 22495 
БАҚ ӘШ,.................. 52949 
10 Meg. DDS Hard Disk... . 52995 


„= 9 * € 


VIDEO TERMINALS 


SOROC 10 130 595 
SOROC IO 135 749 
SOROC 101350 799 
SOROC IQ 140 1149 
HAZEL TINE ESPRIT CALL 
ESPRIT 1j SDN" cs CALL 
1420. . CALL 
1900. CALL 
1510 CALL 
1520 CALL 
TELEVIDEO 910С CALL 
812С CALL 
920С ,, CALL 
925C CALL 
g5nc CALL 
TEXAS INST 940 BASIC. 1599 
940 Package. А 2079 
745 Portable Terminal 1348 
745 Portable Terminalw U L: Case. 1495 
ІМТЕНТЕС INTERTUBE IH 749 
ZENITH 2 19 729 
PRINTERS 

ANADEX DP-8000 A/O1A , $1449 
DP- IETA ——-—P——— в о 1449 
PAPER TIGER IDS 4456. .. . Special! 898 
PRISM PRINTER 105-80, wo color. Сай! 
(05-80, w: calor ... Call 
105-732, wi color. . » 1695 


NEC 3510 RO RSZXXC 35 CFS, , ‚ New Low, $1899 


МЕС 3530 по. Сәт inte 35095. — 1659 
NEC 7710 RORSZa70 SSCPS.,.. : 2395 
NEC 7720 KSA. nszxxc CPS, Qo, 2999 
МЕС 7730. RO. Сали (ты 55CPS ,,, 2395 
QUME Spnnt 9/45 
Lidar Fun, 45CPS R&232C, . Only 2049 
C.ITOH Pro Writer, Parallel 549 
Sena and Parallel 649 
DIABLO 630 RO я52226, 55СР5, ., 2299 
CENTRONICS 730-1. Parallel — , 349 
727-3, Н5232С, u 1 Фа | = њаш 389 
704-11, Parallel ,, |. a. 1693 
704-9, R5232C i 1695 
122G, Parallel 120 CPS. 949 
EPSON 
MXBO . - 484 
MXBOFT... ..... 2: 589 
МХЮОЕТ Seo > axi ҰШЫ 
RS232 Serial interlace WM И 65 
AS232/2K Bulferinterlace . 125 
Graftrax 1! f aus А 90 
Appie Printer interface ктер 75 
TIB10 Basic, RS232C. 7а. 1348 


810 Basic, R5232C в Parallel.. АИ 1395 
B10 w/tull ASCII, vertical forms 

control compressed pant, 1599 
820 RO, Basic., T cri. 845 
820 КЕҢ, Basc., eet 1839 


MiniMicroMart, Inc. 
(315) 422-4467 %. 


943 W, Genesee St. 
P.O. Box 2991B 
Syracuse, New York 13220 
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OKIDATA Microine BO... 359 
Tractor-feed option i 50 
Microline BJA 475 
Microline ВЗА. 759 


Microline Bd PARALLEL... TM 
Microline BA SERIAL 


MONITORS 


ZENITH-ZYM.121, 12" Green Phos., $125 
AMDER 100, 12 ^ NE LOW. 99 
100G, 12” Green Phosphor . 149 
300, 12” Green Phos., Hi. Res. 193 
Color-1, 13" . х , 359 
Color 11,13”, А. A B. Hi Res. 789 
Арріе adapt. tar R.G B . 159 
BMC -12A, 12" бе. Phos...... New Low 99 
NorthStar 
Call For Prices 
FLOPPY DISK SYSTEMS 
MORROW DESIGNS 
Discus 20, single drive DD. 56938" 
Qual Discus 20 dual grive DO 1549: 
Discus 2 + 2 double sided DO 1239: 
Duat Discus 2.2 Lie. .. 4139 
Dual DMA Discus2D .....  ..... 1618” 


HARD DISK SUBSYSTEMS 
MORROW DESIGNS 


Discus M-5 5 Meg. .New Low $1559* 
Discus М-10 10 Meg... 3095* 
Discus М 26, 26 Мед. . 4795" 
CORVUS 5 Mag. 2699 
10 Meg. 4246 
20 Mey 5095 
KONAN David 5 Meg. 2499 
10 Мед . 3049 
15 Meg. 3295 
INTERTEC 10 Meg SPECIAL 5 2996 


*inciydes СРЕМ" 2 2 and Mrcrasaft Basic. 


FLOPPY OISK CONTROLLER 
BOARDS 
СВОМЕМСО !GFDC DD , , $499 
NORTHSTAROD а 479 
MORROW Disk Jockey 20, ЖЕТ 329 
INTERSYSTEMS, ҒОС-2, AGT ‚. 439 
TARBELL DD AGT .. 445 
SYSTEMS GROUP DD DMA 439 


ESCON CONVERSION FOR 
IBM SELECTRIC 
Complete with microprocessar controller and 
power supply Factory built) User instalts 
ынепоці assembly pr № can be done at 
ESCON Factory 


RS232 Serial & Parallel . 9534 
Cable lor above .. ,, т 25 
PROM PROGRAMMERS 
SSM PBI Kit — (05152 
SSM PB), АНТ ы 228 
MODEMS 
NOVATION CAT Acoustic Modem, $149 


D-Cat Direct Connect |300 Ваша).... 
AUTO CAT Auto Answer.,........ 219 
APPLE CAT .... 
D —CAT (1200) Baud..... 1224828. 599 


103 JLP Auto Answer.......,. 219 
DC HAYES MICROMODEM il (Apple) — 339 
Smart Modem (300 Baud)........- 239 
Smart Modam (1200 Baud].,......... 595 
Potomac Micro Magic (S 100! ,,,.,. 339 


TWX 710-542-0431 


SD SYSTEMS 
VDB-8g024, ABT КЕЛ. S $459 
SSM VBZ IO. Kit : 165 
УВ2 1:0. AGT 229 
MEMORY MAPPED 
VBIC, 16x64, Kit. i 152 
МЕС. 16x54, АВТ. . 206 
VB3, 80 Char. 4MHr, Kit 359 
УАЗ, 80 Char. 4AMHz, AT _. ... . 419 
APPLE BOARDS 
CALIFORNIA COMPUTER 
7710A Asynchronous Ser Interface. $129 
7712A Synchronous Sar. interface 149 
7424A Calender Сіоск..... - 105 
77208A Centronmics Printer (interface 99 


CALIFORNIA COMPUTER 


SYSTEMS 
#80 CPU Board 55269 
Disk Controller 2422 w СР, М 359 
16K Static, АВТ 259 
32K Stauc, AGT 399 
54K Dynamic RAM 333 
System 2210 w'64K. CPIM 2 2 1745 
CPU BOARDS 
(assembled unless noted) 

NORTHSTAR 2-804 (2PH-A/ A} 5269 
INTERSYSTEMS (MPU-80). 349 
SSM C61 8080, АВТ 214 

CB2, 2.80, АВТ 289 

CB2. 2-80, Kit К 219 
SYS ITM GROUP Z BO wiht O 419 

MEMORY BOAROS 

NORTHSTAR 164 RAM , . 4294 
HRAM64K,.. . — 589 
НААМ  К....... .. 818 
CROMEMCD 16К2 en 419 
CROMEMCO 64K2 .. i 595 
MEMORY MERCHANT 

1BK Static, 4МНг . 158 

BAK Static, 4МНа , 549 
SYSTEMS GROUP 
езент Systems & Cuni à 
OM480) 48K Board m 499 
Ом) БАҚ Board, 529 
DMBG400 64K Board ой. d 595 

GODBOUT (A&T) 

CPUZ.... b. | А 56249 
CPU 80B5 88. . (Б 359 
RAM 20 32 TOR et 359 
ВАМ 1764 ,.. i 675 
RAM 21 1439 
Inteclacer 1 209 
(nterfacer 2, 209 
Disk 1 ..... E 419 
System Support 1 335 
Enciosure 2 (Desk), ا‎ okii 699 
Enclosure 2 (Rack! А gone 759 


VIDEO BOARDS 1/0 Mapped 


MicroPro WordStar, 
SpellStar, MailMerge. 


un. ss Special, $399- 


(papular formats anty) 
—Limited Supply, Limited Tima— | 


MicroPro DataStar, CalcStar, 
SuperSort. us, s Ory 9399 


(popular formats only! 


SuperCalc,. . $179 


(popular formais only! 


— Limited Supply, Limited Time— 


i-o zhipping pow, subject 10 
Change, All offers subject to withdrewi yeith- 
cut лое. Advertised prices reflect а 2% 
cash discount jordans prepaid prior Io aip- 
mant). С.О D's & Credit Cards, 2% higher. 


Circle 325 on Inquiry card. 


CENTRONICS 


730-12... 


Dot Matrix Printer 


*Same as TRS-80 Line 
Printer 1 formerly sold 
by Radio Shack for $995 


730-1 $349 


List $860 CEN-27301-0 


. 9 
PAPER TIGER IDS 4456 ...... Special! 598 
PRISM PRINTER !DS-BO, w/o color. . Call 

IDS-80, w/colar. ...... ТТ venas. Call 

105-132, әмі/сойют................. 1695 
C.ITOH Pro Writer, Paraliel,......... 549 

Seria) and Parallel........ Bu o x 689 
DIABLO 630 RO Rs232C. 55CPS. ........ 2299 
NEC 3510. АО А5232С 35 СР5............ 1945 
МЕС 3530. RO. Centr, inter 35СР5......... 1945 
NEC 7710, AO RS232C Өв8СР5............ 2395 
NEC 7720, KSA, RS232C 55СР5........... 2999 
NEC 7730, AO. Cent. Inter. 55СР5........ 2395 


QUME Sprint 9/45 
Lid or Full, 45 CPS, RS232C. , . . NEW LOW! 


STANDARD FEATURES 

* 100 characters/second 
@ 10 CPI; 132 CPL @ 16.7 CPI 

* BO charactersfina 

е 30 lpm with ВО columns 
printed 

» 75 ipm with 20 columns 
сімва 

e microprocessor dectronics 

* 7x7 dot matrix 

+ 10 characters/inch sod 18.7 
charactars/inch 

+ Вірі vertical 

» unidirectional print and 
return approximately 10 ips 

т J-way paper handling 
system 

a 96 character ASCII 

* 1 Line Butter, Paralle! 
256 Char. Buffer, Saria! 


CENTRONICS 730-1, Parallel... . . . 349 
Feed a PE o S T. eel te i. 389 
739-1 w/Graphics, Parallel......... 525 
738-38 w/Graphics, RS232C....... 639 
704-11, РагаШві,.................. 1695 
704-9, Н5232С.............. e 1595 
1226, Parallel, 120 СР5........... 948 

ЕР5ОМ 
BEND. .. ЛҮК es 489 
ПЕРТ... eer er ree ГЕ à 584 
aln a 789 
А5232 Serial Interface ............ 65 
RS232/2K Bufterinterface......... 125 
co - | ee ee 88 


Apple Printer Interface...........- 75 


Drive 


сатат 5 t] 
1 


737-3 Dot Matrix Printer 


(Н5232 Serial) 

STANDARD FEATURES 

e 80 CPS — Proportional Spaced 
Mode 


« 50 CPS — Monospaced Mode 
. ded op Spacing, Plus 10 CP} 


ТІВ10 Basic, Н5232С.,.............. 1349 
810 Basic, RS232C & Parallel....... 1395 
810 wr full ASCII, vertical forms 

control compressed print, ....... 1599 
820 RO, Вавіс.................... 1645 
B20 KSR, бзе.................. 1839 

OKIDATA Microline В0........ M us 359 
Tractor-feed option........... ... 50 
Microline Е2А.,................... 479 
Microline ВЗА.................... 759 
Microline ВА PARALLEL, .,........... 1149 
Microline Bå 5ЕҢНІАІ..,.,............ 1249 


be —ÀH——————————MÁ ——— ae 
All prices F.O.B. shipping point, subject ta change. All of- 


fars are subject to change without notica. Advertised prices 
reflec! в 2% cash discount (order prepaid prior to shipmenil. 
C.O.D.'s and credit card orders ara 2% higher, 


$389 


CEN-27373-0 


and 16.7 CP 
е Nx9 (Proportional) or 7x8 

(Monospaced) Dot Matrix 
ы = es Paper «s System 
ы aracter ASCII 
s Microprocessor Electronics PAPER HANDLING 
» Expanded Print Ie yd 
е Right Margin Justification Cut Sheet 8%“ 


* Print Underlining 
e 9-Wire Free Flight Print Head 
• Bidlrectional Stepper Motor Paper 


* Full One Line Buffer 

e 21 LPM With 80 Columns Printed 
s 58 LPM With 20 Columns Printed 
* 6 Lines Per Inch Vertical Spacing 
* Paper Tear Bar 


NiniviicroMart,inc. 


943 W. Genesee St. P.O, Box 2991B Syracuse, N.Y. 13220 (315) 422-4467 TWX 710-542-0431 


Circle 325 on Inquiry card. 
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и ь کے‎ cd ab سے‎ эй کے‎ жый mh 


d сә ъй с {б}, 

теры»? 

The 4-4 a . - E ж a » ч T de 

ЖТҮТЕТІЗІЗЕЕНЕЕІА; 

P ah cb ша ай өй тб. әй ші | 4 в + 
HEBIS 


oath 
ө 
R 


LM1489 LM13700 1.48 


T» TO-220 K = TO-3 


BEST SELLING 


BOOKS 


OSBORNE/MC GRAW-HILL 
Apple li User's Guida 
5800 Азат $ Handbook 


VISIT OUR 


ж NEW HOURS ж 
NOW OPEN 


Pro 
СВАЅІС 


TUESDAY & THURSDAY 
EVENINGS TILL 9:00 P.M. 


CHRISTMAS SPECIALS 


f Б 
. NASHUA 57” Diskettes | 
% TOP QUALITY — LOW PRICE! + 
pas Single Sided, Single Density 
T dli Soft Sectored with Hub Ring 


$19?5 Box or 10 


NEWPORT PROSTICK 


* Professional Quality 
Atari-Type Joystlck 

* improve your scores — 
A must for maze qames 


531 00 ЕАСН 


Arcade game Joystick 


* 36 Month Warranty 
$5995 PAIR 


JDR MICRODEVICES, INC. 


1224 S. Bascom Avenue 
san Jose, CA 95128 
B00-538-5000 е 800-662-6279 (СА) 
(408) 995-5430 е Telex 171-110 


#1962 JOR MICRODEVICES, INC. 
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RETAIL STORE 


E Ф 
i ын 
deni 


* All parts are replaceable 


VOLTAGE 
РЕВ 


БЕРЕКЕ 


5/4” DISK DRIVES 


TANDON 
ТМ100-1 (FOR ІВМ) 229.00 
TM100-2 (FOR IBM) 295.00 

SHUGART 
SA 400L (40 TRACK) 199.95 
SA 400 (35 TRACK) 189.95 

CABINET FOR 5%” 
DISK DRIVE 


* COLOR MATCHES APPLE 
ж FITS SHUGART 
$29.95 


SPECIAL — 


Бр‏ صف ب 
жасу Enam‏ 
2259552 | 


MICROCOMPUTER 
HARDWARE HANDBOOK 


FROM ELCOMP — $14.95 
Over BOO pagas of manufacturers data 
sheets en most commonly usad (C's. 

M Includes 
& TTL — 74/7ALS and 74F 
* CMOS 
* Voltage Regulators 
* Memory — RAM, ROM, EPROM 
ж CPU's — 6B00, 6500, ZAD, ROAD, 
8085, 8066/3 
ж MPU suppori 4 interface — 6600, 
L 6500, 280, 8200, etc. 


WE NOW STOCK A 
COMPLETE LINE OF 
DISC, ELECTROLYTIC, 
MONOLITHIC AND 
TANTALUM CAPACITORS 


RESISTORS 
a WATT 5% CARBON FILM ALL 
STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 
50 PCS. SAME VALUE .025 EA. 
100 PCS. SAME VALUE 02 EA. 
1000 PCS. SAME VALUE 015 ЕА. 


| VISIT OUR i-e gne 
RETAIL STORE TE 9 


T-Th.,9-9 Sal. 11-3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


* Extremely Rugged — Actual 


TERMS For atipping include $2 for UPS Ground of 53 tor UPS Bhce 
Label Air Пете aver $ pounds requie addiional shipping charges 
FEprergn orders include БН! нне т amount lor shipping There ce a $10 
mihi order: Pay А 
Tas. Diber Galidia 


d Los Angeles Counbes add &'.' Salpa 
iéaidenta add 5^. Sates Таз We reserve ihe 
нан! his ашаа таға асйіыға» Nol responsible lor Ippograptucal 
errors. Prices are subject to change withoul nolice We will catch or 
beat any competitors price proacded ıl 15 nol below ow cos! 


Gircia 256 on Inquiry card. 


THE ULTIMATE APPLE*- 


COOLING FAN 56955 16K RAM CARD 


* Easy Installation ж Upgrade your 48K Apple li to full 64K of RAM. 
* No modification of Apple * Fully software and hardware compatible with the Apple 
required language card and microsoft 280 card. 
| * Eliminates the need for the Applesoft or Integer Basic 
т Color matches Apple. ROM card when used in conjunction with DOS 3.3. 
* Switch on front controls fan, |* Allows you to run Apple Fortran or Pascal with no 


computer and monitor. difficulty. 
* Ultra-quiet, reliable fan. * Available as bare board, kit, or assembled and tested 
board. 


* Completely eliminates | 
problems caused by PRICE REDUCED 
overheating NM ASSEMBLED & TESTED $49.95 
| | BARE CARD .. $14.95 | $44.95 


DISK DRIVE $299% 


* Includes metal cabinet 

* Color matches Apple 

* 35 Tracks/single side 

* includes cable 

ж Use with Apple 11 
Controller 


ORDER TOLL FREE 
800-538-5000 
800-662-6279 


(CALIFORNIA RESIDENTS) 


MONITORS PRINTERS 
MX-80 


NEC JB1201M *1 69° МХ-80 ЕТ 


ZENITH гома. 511990 


COLOR 
AMDEK coıon 12335 CALL FOR PRICE 
WE HAVE APPLE AND TRS-80 


NEC JC 1201M 5320900 INTERFACE CARDS AND CABLES 


MX-100 


* VERY LIMITED SUPPLY 


SA400 35 TRACK + MODIFY FOR USE IN 


APPLE NA 
DISK DRIVE + PRE-REVISION "L" MODEL B MEMOREX о. 


CLEARAN CE dais "^ | NE VERBATIM == зозоғт .... 


VERBATIM 10 section Haro 29.95 


T 1882 ЈОн MICROVEVICES, INC 
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A" 64K DYNAMIC | T à XB GT. J 

4164 "25: 5625 ТММ2016 "s: 5415 

ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES 
STATIC RAMS 2с... Z-80 


pe 256 (4 ---4 = 2.5 Mhz 

10 266 a4 (450nz) (cmos) ; Т A 

2100-1 1024 х 1 (450пз) à ; iie 2M 
2102L-4 1024 1 1 (450па) (LP) і толат — 9535 
2102L-2 1024 x 1 (250) (LP) ; ; : 
2111 258 «4 (450пз) 6943 280-0М4 1750 
2112 256 к 4 (4504) 3 240-РІ0 5.75 
2114 1024 x 4 (450ns) 280-5(0;0 18.50 
21141-4 1024 2 4 (450ns) (LP) 891 18. ZB50-510/1 18.50 
21141-3 1024 x 4 (300ns) (LP) : 280-5۱0/2 18.50 
2114L-2 1024 x 4 (200n3) (LP) ZB0-810/9 18,95 
2147 4096 д 1 (55ns) 
TMS4044-4 409651 (4504) 4.0 Mhz 
TMS4044-3 4096 x 1 (100nz) l , 
TMS4044-2 409641 (200n5) Mr eo 
МК4118 1024 к 8 (250nz) 1 I Z&0A.DART 1875 
ТММ2015-200 2048 х 8 (200ns) 4 теп Е > 
TMM2018-150 2048 x 8 (150ns) ' Z80A-DMA 27.50 
ТММ2016-100 2048 x 6 (100ns) ! 2МА-РІО 4.00 

! MM6116-4 2048х8 (200ns) {cmos} ZB0A-SIO/n 22.50 
HMS116-3 2048286 [150ns) [cmos] i вазь : ZBGA-SIO/1 22.50 
HM6116-2 204838 (1205) (omens) г 200А-5І0/9 2250 
HMETIBLP-4 2048 х 8 (200ns) (cmosHLP) ; 280A-B10/9 19.95 
HM6118LP-3 2048 2 8 (15dns) (стог) (Р) 4 
MM6116LP-2 2048 18 (120ns) (cmosLP) j 6.0 Mhz 
2-6132 4096 я 8 (300ns) (Әзіз!) . | 2808-СРЦ 17.95 


LP Low Power Qstai = Quasi-Stalic | 15 2608-СТС 15.50 
: -PIO 
2513-002 LOW B95 vent үз 


DYNAMIC RAMS SOUND CHIPS ZILOG 


28132 34.95 
409831 (250ns) 76489 6.45 
0192 «1 (200ns) ; AY3-8910 12.95 28871 39.95 
8192 я (250ns) MC3340 1.49 


(300A8) : CRT 


(250ns) CONTROLLERS 
i reel ң 6845 14.35 ADS 
4116-120 (4208) и 15 1.0 mhz 


2101 ed 5v) . 6847 1.8432 


MK4816 Gone) ($v] 
4164-200 (200na) (5v) 
4164-150 (15008) (5v) 


SV single 5 tall supply 
| ТМ58918А 


BIT-RATE 
EPROMS GENERATORS 


256%8 (1ша) 4 
1024 к 8 (A56ns) 
1024 s 8 (450ns) (5v) 
204628 |450ғз) A 
2048 ав (35003) (5v 
2048 х 8 (450ns) 
4096 x 3 (450ns) en 
4096 x8 (450ns} | 
4098 кй (250ns} (54) 
4098 к û (2008) (Sv) 
819258 (ASÜns) (5v 
6192 £8 (250ns) (5v 


Hoe n) 22 FUNCTION 
8192 x & (450ns) (50)(24 pin) 95 GENERATORS 


bv - Single 5 Vail Supply MC4074 


EPROM ERASERS | oaa te 


KR2206 

= Capacily ME, ADCO0804 

тег ч ADCOB09 4 

РЕ-14 5,200 83.00 ADCO? 9. INTERSIL 
PE-14T 5,200 119.00 DACHÁQÓ — 5, (caries ло 
PE-24T 6,700 175.00 $3 Одсозов ا‎ 2" | 
PL-265T 6,700 255.00 назды = К 3618038 3.95 
PR-125T 16 15,000 349.00 MC1408L6 ІСМ?207А 5,50. 


РН-320 32 15,000 595.00 M5 6, MC1408L8 JCM7208 15.95 | 
VISIT OUR — NEW HOURS — 


JDR MICRODEVICES, INC. — RETALSTORE  r.&,9-9 'Satii3 


1224 S. Bascom Avenue PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
San Jose. CA 95128 TERMS For shipping includa $2 for UPS Ground or 53 lor UPS Miar 


Label Air Пете over 5 pounds require additional shipping charges 
800-538-5000 ә B00-662-62 79 (CA) Бакет orderi, inciode vullicient amount ie айырығы There ia a $10 
minimum order Bay Area and Low Angeles Counlies add 6^;*« Saies 
(408) 995-5430 ғ Telex 1 71-1 1 0 Tas, Dimer Calilornia residents add 6%: Sales Tas. We reserve live 
nghi (o substitute manulaciurer, Nol responsible lor typographical 
r 1982 JDA MICRODEVICES, INC. errors. Prices are subjecl їо change wilhoul посе. We wil maich ot 

beal any compelilor s price provided il (a noi below our cast 
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271 6 16K EPROMS 53922, 


ALL MERCHANDISE 100% GUARANTEED! 


741.500 
74.501 
74.502 
TAL S03 
74504 
741,505 
781,508 
741.509 
741510 
741,511 
781512 
741512 
741514 
741.515 
741,520 
741521 
74,822 
741526 
741827 
741 528 
741.510 
78,530 
741634 
741517 
74.538 
741940 
74.842 
741.547 
74,548 
741549 
741.551 
741,554 
741,885 
74.561 
781,573 
741,574 
74575 
74878 
741 878 
741561 
741.585 


7141.586 
741590 
741591 
741892 
74( 883 
741595 
741.596 
7415107 
74.8105 
7415112 
7415113 
745114 
745122 
7403123 
741.8124 


7418125 


745126 
7415112 
745133 
745136 
74.5137 
TALS138 
7415138 
74.5145 
7415147 
7415146 
748151 
7415153 
7415154 
7458155 
74.5 156 
7415157 
74.5 158 
74.5160 
7415161 
745162 
74.5163 
7415164 
74.5165 
7415166 
TAL STGB 


74LS00 


Prices Slashed! 


74500 
74802 
74603 
74504 
74504 
74506 
74908 
74510 
74811 
T4815 
74820 
74522 
78830 
74832 
| 74527 
74918 
74340 
7485) 
74884 
74355 
74574 
74585 
74836 
748113 
745113 
746114 
145124 
745122 
746133 
748134 
745135 
745138 
745139 
748140 
745157 
745153 
745157 
745 158 
745161 


32 


50 
,Sü 
55 
2,75 
1,24 
-45 
50 
-A9 
Bs 
B5 
-55 
86 
„85 
-95 
95 
1,95 


74500 


748163 
745168 
745169 
745174 
745175 
743181 
745182 
745188 
748169 
745194 
745195 
7145106 
748197 
788201 
748225 
745240 
748241 
745244 
746251 
748253 
749257 
748258 
745260 
745274 
748275 
743280 
745287 
748288 
748288 
745301 
745373 
749374 
745381 
745387 
7485412 
745471 
745472 
745474 
749482. 


1 9,95 
18,35 
1.85 
1.80 
1.8d 
8.29 
6.95 
2.45 
245 
7.85 
1 485 
2.88 
4,95 
4,95 
4.95 


7415169 
74L517D 
74LS173 
74L5174 
7415175 
74415183 
741,8189 
74515190 
74.8191 
7515192 
74151953 
74L 5104 
74L 5195 
741 8198 
7415197 
7415221 
74165240 
78185281 
7415242 
T4L $243 
7415245 
74.5245 
74195247 
74L S246 
Т4(5249 
7815251 
741,5253 
7415287 
74L525B 
74.5259 
741.5280 
74152686 
7415273 
74.5275 
74L 52785 
7415280 
7408293 
7515290 
7415293 
7415295 
7415288 


7415123 
74,5324 
7418352 
74,8353 
74.8363 
7415384 
7415366 
7405156 
74.5267 
7415368 
7415173 
7415374 
74LS377 
TALS37E 
7415379 
7415385 
74.5306 
7415390 
7415393 
7418395 
1415319 
741.5424 
7415447 
7418440 
7415624 
74.5668 
74156659 
74.5670 
741 8674 
741.56Е2 
TAL 5683 
74L S664 
7415665 
7515665 
74.5669 
74.5763 
AIL 585 
8111.396 
11597 
811,698 
251545021 
25152569 


2732 sox enous 4 Racu 


IC SOCKETS 


B pin ST 
14 pin ST 
16 pin ST 
1H pin ST 
20 pin &T 
22 pin 5T 
24 pin ПТ 
28 pin ST 
40 ріп БТ AS 33 
ST SOLDERTAIL 
A ріг WW 65  .49 
14 pia WW — .69 
18 pla WW 59 
+ pin WW 99 
20 pin WW 1.08 
22 pin WW 7.39 
24 ріп WW 1049 
28 pin WW 169 
“o WW 1.99 1. 
W : WIREWRAP 
16 pln ZIF 575 call 
24 pin ZIF 995 call 
ZIF- TEXTOOL 
(Zero Insertion Force) 


CONNECTORS 
R5232 MALE 
5232 FEMALE 
85232 FEMALE 
RIGHT ANGLE 
86232 HOOD 
5-100 ST 
S100 Ww 


DIP SWITCHES 
4 POSITION 85 
5 POSITION 88 
6 POSITION ЧО 
7 POSITION 88 
В POSITION 96 


ORDER TOLL FREE 
800-538-5000 
800-662-6279 


(CALIFORNIA RESIDENTS) 


IF YOU CAN FIND A PRICE LOWER 


ELSEWHERE, 


LET US KNOW AND 


WE LL MEET OR BEAT THEIR PRICE! 


(SEE TERMS BELOW! 


ж Computer managed inventory— 
virtually no back orders! 


ж Very competitive prices! 


* Friendly staff! 


* Fast service — most orders 
shipped within 24 hours! 


LED DISPLAYS 


HP 5082-7760 


МАН 72 
МАН 74 


SRRRREBSRESRERSSRRES: 


aka 


КЕББЕНБЕБЕНШЕБЕБЕЗШ ZeB 


РЕРТІТТТТЕГІЛІН 


ч 
т 


HEFITEERLIIII- 


JAIIPFILELEPPLLIS 


HE 


CALL US FOR VOLUME QUOTES 


BYSRRUBRSERESBRURERREREYSEKB 


PLI 


75 
E] 
85 
79 
45 
95 
35 
55 
9 
TF 
89 
ae 
39 
29 
E 
-29 
29 
29 
2% 
79 
29 
29 
29 
a5 
-35 
An 
249 
1.95 
12.95 
12.95 
11.95 
12,95 
7.95 
E 
65 


жә 


bhubhERA 


— | 


"PEPPETTERERITIS 


abba 


TRANSISTORS DIODES 


PN2222 


NPN &WITCH 
РМР SWITCH 
NPN SWITCH 
PNP SWITCH 
NPN POWER 

ЧРМ РОМЕН 

NPN SWITCH 
NPN SWITCH 


10/1.00 
10/1.28 
2% 
25 
78 
69 
10/1,00 
19/1.00 


t00/D,99 
Xy 10,88 
50/10.99 
5010.96 

10/6.99 

10/5.99 
10078.99 
100/8.99 


18.25 ИШ FND-357 (252) 
FND-500 (503) 
FND-507 (510) 


745162 1.95 745570 2.85 


743571 2,85 


25/1. 
10/1.00 


1000/35 B0 
100/8,98 


SWITCHINO 


| 2N3906 
IN4146 (19914) 
IN4004 AECTIFIER 
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PRIORITY ONE ELECTRONICS 


THERE ARE NO BETTER BOARDS — 
THERE ARE NO BETTER PRICES! 


CPU BOARDS 
CO-PROCESSOR 8086/8087 
1B bit 8 or 10 MHz 8086 CPU with sockels 
for 8087 and 80130 


Fart Mn. Bescrigtian Ші Price баг Price 
BETINA — AST OMHrBO8S5 oniy 569500 9025.00 
ШЕШІМІ CSC t0MHr 8085 only 585000 5785.08 
01007198407 AST with 8087 орноп 5805.00 $925.00 
MLENTIGECET CSC with 8657 aption® 5715000 61085.00 


"2097 Limits clock spaed to SMH? 


DUAL PROCESSOR 6085-8056 
8 or В MHz Provides iua 76 Bit Power wilh a standard 


B bit S-10D bus 
542500 $999.00 


ШОТ AST AMhz 
$625.00 5498,00 


нл CSC &/B MHz 


CPUZ - ZB0B CPU NOW OMH?! 
V6 MHz 2808 CPU with 24 Bi! Addressing 
FASTEST Z80 CPU AVAILABLE! 
$295.00 
$395 00 


5280.00 
$376.00 


BL 0971602 
GL 0071007 


3/0 MHz ALT 
3/8 MHz CSC 


a ee eo —— — e 
DISK CONTROLLERS 
ІНЕН 1 FLOPPY CONTROLLER 
Fast DMA Soft Sector, Controls B" оғ 6%" Single or 
Doubles ensiy, OUR BEST 
* With the (urcliase of GBTI71-A ar -C 


BLPOBITIACFM AST w/CP/M2.2 & BJOSIEETO00$495,00 
& POBI7ICCPM CSC w/CP/M2.2 &BJOS 5776 00 $800.00 


ВИТР" CPM 22 lorZ80/50B5 with TITE 00 
manuals & BIOS à" S/D disk 
Bi ӨЗТЕРИН CP/M tor 8086 with manuals & 00.00 


BJOS B" 5/0 disk 
BLEBTITIA Assemived & Tosha 
BLGBTITIE CSC 200 hr burn-in 


5495.00 $450.00 
559500 $555.00 


DISK 2/5ELECTOR CHANNEL 
HARD DISE CONTROLLER 
Fas! DMA 2 board sat Contro 4 Shugart 4000 serios 
ty Fujitsu 2300 type drives. includes CP/M Е 
579500 $184.00 


ПейтІТА Assembled & Tasted 
атс CSC 589500 НМ 
576 BYTE December 1782 


CMOS RAM SALE! 
RAM 17 - 64K CMOS STATIC RAM 
RAM 17, 12 MHz, 2 Wali. OMA Compatible 24 Bul Addressing 


Part йе. Description Ш Price — Out Fries 
9100717644 H4K ABT 559900 $660.00 
ПШЕТІТЕСМ 844 CSC 569900 $850.00 


НАМ 16 - 32K x 16 BIT CMOS STATIC RAM 
8 and/or t6 3it 
ATÉ RAM 18 12 MHz, 32K к 18 or BAK x 8 
IEEE/888 15 Bit 2 Walt, 24 Bit Addressing 
BLEST IADA 64K AAT $650.00 
BLONT 1006 04K CSC 575000 


$506.00 
5088.00 


NEW! RAM 21 - 128K STATIC RAM 
НІН RAM 21 12MHz, 128K x Bor 64K x 16 
(EEE/658 8 ог 16 Bil 1.2 Amps, 24 Bil Addresxin 
BLESTIBDS 128K AAT 51350 00 $1225.00 


ШЕТІНЕ 128K CSC 5745000 $1375.00 


M-DRIVE SOLID STATE DISK DRIVE, 


3500% FASTER! 
Wol Healy, But Ihe Nex Best Thing іш CompuPro 8065/88 Users Call kx 
Deizi e М-0ғ п. 
М.м requis a GHZ CPU BOBS/88 dual pacis, Deck 7 DMA disk 
controller and System Suport 1 Минип Board 


БІБЕТИІПІ?8ҢД 128% оі ALT memory ù M-DreSeltwars пн 
ELSETADI ZANG 128K od CSC mamony А M-Drrv Software $1304.00 
BLORTMOZSSKA 256K o] AST memory 4 M-DrveSetiware $2355.00 
BLGBTMO2SGNC 256K of CSC memory А M-Driva Sowara $2706.00 


STATIC MEMORY BOARDS 
RAM 20 - 32K STATIC RAM 
НАМ 20 10 MHZ, ЯК byte block dissble, bank selwci 
pr 24 Dil addressing available В 16, 24 or 32K 


BLEBTHAAME SX AAT £210.00 $190.08 
BLENTIBAACH AK CSC $280.00 $760.08 
BLERTINAAAIG 15A AST $285.00 $280.08 
BLEETIMACHE 16K CSC 525500 отып 
ШЕТІНІҢ 24K AAT 525500 $315.00 
BLEETISAACH 24K CSC $425.00 $345.00 
ШБЕТИНАА? 32K ААТ $425.00 5365.00 
ПП МАП? 32K CSC £495.00 5459.80 


5-100 MAINFRAME 


710“ 50Hz CVT Main!rama uses famous 20 alot 


COMPUPRO Matheboard. (55 ibs.) 
RLGGTERSZORA 20 Slot Rackmount $885.00 
НЕВТЕН?ОИ 20 Slot Oath Тор 5825.00 


5821.00 
$150.00 


ompuPro From 


= ч M 


ТО BOARDS 
SYSTEM SUPPO: 1 MULTIFUNCTION BOARD 
Sera) port (sotiware prog. baud) 4K EPROM or RAM 
provision, 15 ізуеін of ітінггирі, raai tima Cioch. 
optiong! math processor 


Port ly. Butcriptioa List Price би Price 
BLORTIGZA _ AsSembied 4 Tested 539500 §380,00 
BLEETIA#G — CSC 5495.00 $480.00 
ВЕЕТ. Marh Chip 6105.00 
ШИЛ? Marth Chip HBR MQ 
QLGATIGZAM! AST wih 8231 Math Chip $490.00 
BLBSTHZCNI CSC w/8237 Math Chip сав 00 


BLBETIQZAME ДЕТ w/8232 Math Chip $400.00 
MLBSTIS2CN? CSC w/8232 Math Chip 


MPX CHANNEL BOARD 
О Muftipiaxer, using BOB SA-2 CPU on board wih 4K RAM 


МЕНИМ Assembled А Tested 349500 $445.00 
ШЕИПМ CSC 550500 $535.00 
With 16K RAM 
БӨБТІМДІП Assembled 8 Tested £64900 9985.DD 
самае CSC s74p.c0 $675.00 
INTERFACER 1 
Two Serial VO 
ҢЕВТІМІ — Assemijed 8 Tested 524500 $219.00 
минсе CSC $424.00 $288.00 


INTERFACER 2 
Three parallel ona serial VO board 


BLESTISOA — Asssmbled & Tasted 524900 $219.00 
BESTIO CSC 112400 5289.00 
INTERFACER 3 
Fight channa! mulli-usa seria! (OD board 
NLQNTITMIA — Assembled & Tested s59250 9629.00 
MQETITMC CSC 200 hr. 8 Port 584800 1775.0) 
NOMIA Assembled & Tested 5590.00 5550.00 


MOBIC CSC 200hrí 5 port 569900 $470 00 


INTERFACER 4 
Thrao Sorin} 7 Parallel 1 Cantranics Parallel 
ШТИТА Assambled ЕЁ Tesled 5395.00 $390.00 
BlgsTis7eé CSC 549500 $450.08 


SPECTRUM COLOR GRAPHICS 
Coler Graphice board with Рага! YO 
ШЕП — Assambled 4 Tested 529900 $285.00 


806871942 csc $395.00 837500 

5-100 MOTHERBOARDS 
Active tarmination, 6-12-20 Slot 
ШЕП AAT 8 dtol 2 ibs. 514000 8126.00 
ЕШЕТІМЕ — CSC В slot, 2 ha £10000 5165.00 
HIGETIMA — AAT 12 Slot, 3 ibs 517500 8155.00 
ШАРЛЫ: CSC 72 stot 3 tbs 524000 20.50 
ПОШТА ABT 20 slot, 4 jon 525500 5235.00 
баты: 


CSE 20 slot, 4 ibs 


534000 $310.00 


Сігсів 380 on Inquiry card. 


PRIORITY ONE ELECTRONICS | 


ТІ, 


PRIORITY ONE ELECTRONICS 


ÓAPt SOFT SECTOR 
` — PACKAGE OF 10 618,15 


40 TRACK SINGLE SIDED 
BONUS! шә 


DOUBLE DENSITY WITH 
FREE! KASSETTE 10 


5” DISKETTES 
HUG REINFORCING RINGS 
LIBRARY CASE WTIH 


a 


PACKAGE OF 10 DISKETTES BLCNDDA2SS 25 Pin Female$A.00 $3.75 $3.00 
А $425 VALUES — GLPRISSUD (Shipping Белі 2 Iba) ан ! SEDET UM " 7 di 
BPE package of 80 less Library Сазе $120.00 | берен 28 Back Hood Sao $158 {1% ACCOUSTIC 
= California 
iz 5-100 STARTER SYSTEM — 


We've bendled our most papular 3 beard combination to ferm a compleie 5-100 
! Р c just add maintrame, peripherals and cables! 


e Supports singe or coupes gensay 
e Supports сиё or double sated 
€ Pug compalüie wih Shuga Milsubisto, HP) Quine, Tandon and Siémens 


EIA/R8232 WALL PLATES 


(Ooes nol inaluds connmictorz; 
SLIKWPOBZSI Singe punched 


TWX YOUR LIST TO 
SANTA AT 1200 BAUD 


4/$10.00 FOR ONLY 5495.00!! 

BU WPUERS? (ма) Punched 

4/$12.00 | AUTO DIAL 212A MODEM 
А5232 “D” SUD-MINIATU moder capte dal an cl іе ул Ты ATR ПШ. FIBA b 


compatible in function te He БЕ Reyes SMAA HOEN". 


Part йз, List Price SALE Price 
BLUSRABIALZ12A. 0-300, 1200 tend dialing modam 559900 Y 


CONNECTORS 


Lg 10-24 25-50 
BLCRDDAZSP 25 Pin Male $3.00 $2.75 $2.28 


The PRONE LEME Modern is а 300 baud R5232 compalihis acoustic 
modem capable of operaliag as eather an answer or originate modam 11 


is BELL 103/113 compatible and will accept mon standard phone 
handsets, 


System, 
BLPBBCCSSP! 


NLESRPLNK — 0-300 Baud accoustic modem 514900 5120.00 


CC3S2810 4MHz 780 CPU 
| d кегі ШШ Rt 895 00% 
n а 
€ On board Mond "n MICRO LINK 
LIST APICE $1125 00 | 
CCS2422 DISK CONTROLLER SAVE 5430.001 DIRECT CONNECT 
e Contos 4,8454 уез (Shipping Wagi f fbs) 
e iBM 3740 Standard MODEMS 


НИВ" With tho pertha ze of IwercfiSk drea 
$750.08 !! purchased zaparataly 


Tha MICRO ШИЕ Modems же available m either 0-300 or 1200 baud 
Harmison rales and both ага А5232 compatible, Operation can be 


й weg sree жен а t SISA LXI EE : 
سے‎ e 1116 Low poner дате RAMS ıs BOARDS ASSEMBLED & | ummet wr 517500 ED 


Para Dynamics 
| e 


е” 


i 


! 


18 SLOT 5-100 MAINFRAME 
CVT Power Supply forced air cooling: securly lock 
120 of 220V AC 50 of 80H? *BVu30A + уд БА -L6YV 2A 


Part Nc. Description Price Om Price 
ELPORZÓO! BD Desk Top 1/43 ibs; 5880.00 $198.08 
BLPOM7O18R Rack Moun: 143 lbs; 5925.00 $833.00 

B SLOT 5-100 MAINFRAME WITH 


CUTOUTS FOR 2 4%” DISK DRIVES 
+5464 MBE20A, +12454 +1662 -16:2 
ULPON?SOAD Dash Top 143 Юкі $890.00 $900.00 
ВІРВИ2508А Rack Mount 143 ibe; $950.00 $855.00 


DISK DRIVE FACIUTY 
| Anecammuaodalas two & lappy devas o! Shugart шту or 
smuilardesignand dimaensans 110 07220V AC a 6O 0! 80Н: 


CYT power 
Desk Top (12 lbs 865000 $585.00 
Rach Mount (34 bs) 5675.00 5605,00 


АБУАУАУАСУААУ” 


исо әнінің cab Wilh erupt 2.8 Floppy disi und | 
& Аина 16 stot саға cage will accept ihe Soubl: лал! 
IB £0 S100 cards Alpha Micro and окне: СУТ Powar 
Supp %12У9340 

24084 "HE BA tha 2A aadA +50 РА -SVeda 
PRONTO COMPLETE WITH POWER БІРМУ FOWES-UF SEQUENCER 
ТІЛІНІН? PHONTO Win Seguuncadt 37559510: 43425.00 
ирд molor fone! саше 


Circle 380 on inquiry card. 


9 Bank Select up fo 512% 
ә Fal Sale hesh oral 


TESTED - PLUG & RUNI! 
DATAGARD ^ 
SGL WABER 


LINE MONITOR POWER 
CONDITIONERS 


AUTO LINK 
DIRECT CONNECT 
AUTO ANSWER 
MODEMS 
The ІШТЕ LINK Modems are auto answer modems capable oi opetaling 


210-300 bauda 1200 baud (гапти іо геле. Тһед Те ШЕК Модел 
tan Ge operated m either answer or originate modes 
T 


| = 3 
Before you plug ёп poor computer, you'd batter consider 


how you аға going to insure or protect your investment 
Fom unwarniad electrical pollution 


= 


ШЕЗЛІШИЗІЙ 0-300 baud aula/dicct conmect$219.00 
BLUSRALNKSEDS 1200 baud aul tiene! connect 549900 
BLUSRALNK2ITA 0-300. 1200 шет! гон 554900 


Е 
= 
[ | 
Ба. 
E 
E 
эч 
== 


DG115 SERIES жы” : MEA 
SINGLE STAGE SPIKE PROTECTION 
=" ты ^ Тен а aem 
ТІГЕ Wal им qn Zis 34995 938.05 334105 міс Aavat ? YT 3J 3 
MAMIE Бон ынфноны т 2 56195 34898 МЕМ ініс Made Зай ї к 1 
05945 сео т т Xd RK YY 
3 STAGE SPIKE FILTER AND FOUR STAGE NOISE FILTER — "e. ъ  @ 1 ok X 
BUWEADEMISP Wad ıt де 285 515395 3116.98 $ 08.8 LED |шістікі: к Y ELE М. i1 g 
ШЕИШОЕ!5 GoulletsinnpwSWELT 346519135 $149 45 ии 
Carrier Detect E à 3 Е X 1 7% 
BLSPEROGHIGR боли пы Т А 6 5193.95 8140.98 $1185 дама Laaphack/ і i X з 3 Е g 
- Зай Text 
SMITH-CORONA TP-1 Sead Data Trea av 
Мені Bais E'3 1 Ж ж о УМ 
LETTER QUALITY - h | a зл i : : - 
ELECTRONIC ТЕХТ B они Note E" н і 
P „__ | - 
PRINTER д. TI Kod 
5599.00 —A SEND $1.00 TODAY 
BLSCMTP! 10 (Paral!) x | к. FOR THE NEW, FULL COLOR 
4 PAHALLEL HRTERFAC 
debs Se Ta ван e бе 3 ene i FALL 1982 ENGINEERING 
BLSEMTI2825 TP) Black Migr Рел 1 
ИЗСИ12а5в ТР) Back Fate: Raon "I SELECTION GUIDE! 
PRIORITY ELECTRONICS . == 


m. 


9161 DEERING AVE € CHATSWORTH, CA 91311 eos 
ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213) 709-5464 


Terms US VISA MC BAC Check Money Order US Funds Оту СА «есите add G^ Sales Так MINIMUM PREPAID ORDER $1500 Include MINIMUM 
SHIPPING & HANDLING of $3 00 Ire tho #513 Ib blur 40€ (Qi ғас aig ional pound [ders over 30 Юз, seni remi collect Jistin case, petta өсішіе жан 
phone number Pisces suitei а Charge wel) ті Wer wall do eur Deest lo mantan prices tough December, 1082 Candi) Card ovders well bn charged 
anpropriaie freight 17 you haven | recerver! үлі Fall i2 Engnetiing Selection быны nd $1 00 bor your copy (облу Sale prices gra (or prepaid orders only 
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PRIORITY ONE ELECTRONICS 


SIEMENS FDD100-8 
TRUCKLOAD PURCHASE! 


WE'VE CAPTURED THE 8" FLOPPY DRIVE MARKET 
WITH A HUGE FACTORY DIRECT PURCHASE!! 


DUAL 6” SUBSYSTEM 


0924224 Controller w/CP/M 22 
„ттун 8" Drive 
IN A DUAL HORIZONTAL CABINET 
WITH POWER SUPPLY 


AND DATA CABLE 
SAVE $380.00 


$995.00 


атыма» | DOOD бу arret 
Same zi above, with CES2210 HO 
Ali CPU and COS 7005 БАК Іқңаміс ААЙ: 


$1990.00 
BLPOBSIESUE2 


Doubie-zder, daubfe-devuty, іпекбілдріне wih DUME È Shugar 
ELMITN?88483 Shopng Weigh! 16 Bs 4452,09 
GIMITN?S84I2B — Manual $ 10.00 


2 or More $435.06 each 


n m INSTRUMENTATION, INC. 


DUAL 8" FLOPPY DRIVE CABINET 
EE: 


ө розаг pressure forced зи conting for cekable dish drive operation 
е AC тры va 3 wire 7 Кий international cordi sncker set 
е AC input EMI hiterad Lo six aps to help prevent disk crashes dus 106 
power spikes and tine nose 

9 14 gauge main chassig 
в камуг) power supply-wilh SviBGA/-5V& 14/248 GA 
© Double-sided custom PC power board and sunpty 
€ Each OC supply and AC separately fused 
BLIIFOEOO? Shipping Werghi 38 ibs $2845.00 
TWO MITSUBISHI 8” DRIVES 

AND CABINET TOGETHER! 


$1150.00 


678 BYTE December 1982 


CABET — 
StPABATHY 


BLPOBMITEDE 


See Prerieas Pages 
Fer Mere Great Daalatl 


" SINGLE-SIDED 
DOUBLE DENSIT 
90 DAY WARRANTY 


$259.00 | 2-9: 
$225.00 10+ 


CH 
4: LINE 


fxactly one-hal! (ће height of any other model 
Proprietary, high-resolution rea writ heads patented 
by Tandon 
DE nly opsralion - na AC required 
industry standard inier'ace 
Thrue miksecond irack-lo-track access time 19 Ibs: 
ИТИИ «Single Sidvd МАМ 20 more $370.00 ta 
BTROUTMAMS?  Daubie Sided 148840 ?о mre 9485.00 ra 
TANDON 5*4" DRIVES 

SU NOUTHI&Q) Single Sided 250KB (6 Ibs) $220.00 aa 

2 or More $200.00 sa. 
BLTMDTMIO Double Sided 500KB 

2 er More $270.00 sa. 
BLTNDTMI003 Single Sided, 500KB 

? ar Mora $270.00 ea. 
BLTNATMIDEMA Double Уос, 1000ка 

2 or More $375.00 ea. 


$295.00 a. 


` DUAL THIN LINE CABINET by ` 


JMR 


e Fan Cooled 

е PV @ 4A5A Surge 

e SV @ 2A 

e Scraich Reststani 
Raket Ename Fish 


ғ 
ӘММЕПС Catmet & Power Supply ши $20000 $180.00 
Shipping Watght 12 Ibs 
BUY THE CABINET AND DRIVES TOGETHER: 
BLPOEJMATMOU! witwo TMDTMS48!S со) — $420.00 
BLPOBJMNTNE2 witwo TMUTMGABS28 — /30/ba! рған 
inciudos Power Cables 


АМЕ СЗС | Wilh ternal Dats Cable 


International | 
Instrumentation 
Incorporated 


iii 


а Pussies Pressure Fier Coding 
в — Шешу 


ин. ан 
BUY DRIVES AND CABINET 


TOGETHER AND SAVE!! 
DUAL 8" SIEMENS FDD1008, 
DUAL В” CABINET POWER SUPPLY 
AND INTERNAL POWER CABLES 
IF BOUGHT SEPARATELY: 5910.00 


$695.00 


PRICED AT: НШІ 


ENVIRONMENT MONITOR PANEL 
Temperatura ond veflege шапат wilh visual and sedibip alarm ім 
overiamp condition. Direct Digital ездеш! internal lem persture in С 


on міні OFM 
RLF DEOD? CABINET ONLY Gh Wt 38 hE} $585.05 
SLPOBHISIEEM — 2-Dróvas. Catane & діні weren! пұлын ТЫМ 
BLHIFOEDETEN Cabani ony А без envwonment moror 


WORLD'S BEST SELLING TERMINAL! 


имп" 

*TeleVides 925 wet 2nd page 
memory kit a 595 00 value 
һм HAR 00 
*TeleVideo 950 witres 2nd. 348 
din page татпуу к/.5285 00 valux 

AULD 

Wah emulations & осо anges 
НТЧ Se EO 
Bigch тәре veruon of above 
лро Waighi 37 ibi: 


DEST DUYS! 
VISUAL 50 


® Lew polle detached 
keyboard features sculplured 


в BÓ x 24 dispay wih 25th 
status ie 

@ 7k 8 doi matna wih full decencers 

е RS-232 Sena iterace wiawilluny 
R5-232 port 

e 128 Character ASCII set and JI 
character hne drawing se 


INTRODUCTORY OFFER!! 
QLVELSOGW Hon уе бәсі & White 5595 00 $850.00 


BLYSLSOER P31 green display 575000 Мм 
Shang Weigh! 37 ibs. 


54” DISK CABINET FOR 
SINGLE OR DOUBLE DRIVES 


зоми 
SYPIA 12070 15А 5ү@2А 12УӘЗА 
Shipping weight 5 iba. Shipping want 9 jbs 
BLIMAIES Singit 5%” Drive Cabinet $? 
BLIMRZUS Dual 5^4" Drive Cabinet $88.00 
ВЕЦ SA" CABINET WITW INTERNAL DATA CARLES 
9115.08 


Сігсів 381 on inquiry card. 


PRIORITY ONE ELECTRONICS 


wt PRECISION 


MODEL 1500 


QUAD INPUT, 
EIGHT-TRACE DESIGN 


$1495.00 


LIST PRICE $2260.00 
This new generation scope utilizes a combination of 
techniques never before applied to oscilloscope 
design, resutling in an efficient, fight weight and 
reliable unit. 


e 100 MHz response Vertical Mode trigger selection to display four Те B&K Model 1500 offers all the capabilities you mighl 
e Maximum sweep rate of 2 nSec/division три! signals in sync — even if they are unrelated demand [rom а lab grade oscilloscope, and at a price Ihal will 
e 1 mV/division vertical sensitivity (CH 1 & 2) m frequency lit your budgel. The cost? Remarkably reasonable especially 
e Eight-trace, four-channel operation provides 2 € Bright 16KV, 8 cm x 10 cm CRT display with е7 you compare К to the other leading GÜMHz and 

Irigger views or four separate vertical inputs internal graticule NERA aay TE 


; l price breakthrough is made possible by PRIORITY ONE 
е Calibrated Delayed Sweep operation ә Compact overall sze; only 5.4 x 11.2 x 1575 ELECTRONICS unequalled purchasing power. As the 
ә Alternate Sweep to view main timebase and 


inches and 16.5 pounds Small enough to lit larges! distributor of high periormance oscilloscopes, we 
delayed timebase simultaneously under any airline seat were able to place a humungous order with BEK and then 
pass the savings along lo you! 


Two x10 100MHz probes аге included with each Моде! 1500. Optional accessories that you may wish to include on your order: 


BLBKPLC100 Snap-on front cover $26.00 ВАК-Ргесіѕіоп backs the 1500 with а one year warranty and has service centers 
BLBKPLC15O Vinyl carrying case for probes and cables $32.00 located nationwide. 


Py PRECISION OMM 


35 МН? 20 МН? 


3'/-Digit 5 Function DELAYED SWEEP DELAYED SWEEP 


TENE Ce ¥ & 200 my ACOG voltage ranges 
e 200 н At 10A ACIDO current ranges 

€ Aulo тенип auo polarity 

e 10 megan «pul impedance 

е Completely ovenraxd profected 

е Overrange indscation al an ranges 

& Higt-oncigy fuse Jor aided salety 

e Complete with lest pads and 

CINTyNW] Case 


BL P2805 Usi 510000 


sae: $88.00 


iC PRECISION ЙГ, 


® ө 

31/.-Digit Portable 
— "в Huh-conirasi liquid-crystal deaplay 
€ Aulo zrong, auto polarity 
в 10 mogoh weld impedance 
e DE accuracy 7% (урса! 
€ Fully overload protected 
e Hugi-energy fuse for added salety 
Ф Complele wilh test teas and 

CAnying case 


6172801 List $6500 


SALE: $58.00 
PORTABLE DMMs 


—— M — Ha! 


а Sinpe imebasedebpy SNEED © 
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өш = Но senay 1те 
TMH & Lange dynamig range ol 
& div 10 full handed @ CH! out- 
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sae: $799.00 


30 MHz 


е tgh senility tid (5 
MHz) € Ful TY Triggering 8 X- 
Y operatorn е СНТ Ош e 
Balin sane! Qelay hna ® High 
rehabshty, MTBF 20,000 hours 
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BLHITV352F 
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$749.00 


Same 25 V353F 
ce withal 
layed стер 


év o е Singe ume tase delay sweep € 
M ^ & € V High sasiy Tmvidiy (SMH) е 


9 *".: FU TY рдел) 9 X-Y operation © 
CHI Output ® High renabicty. MTBF 
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ЕТІ) Let. 874900 


SALE: $625.00 


15 MHz 


m Hun Sensitivty 1түйіу (5MBI) 
в Ful TV Tnggering © X-Y operation 
е X10 sweep ime magnikcation е 
Hajh reliabdity, MTBF 20,000 hours 
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BLFLUBOBDA 4% Digits w/Freq Meler $349.00 
BLFLUBOBZA 47 Digit - Tru RMS $219.00 
BLFLUBO24B 3% Digit “Investigalor’ $249.00 
BLFLUBO20B 3% Digit "Analyst" $194.00 
BLFLUBO21B8 3Y2 Digil “Troubleshooter” $158.00 4 
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Ca 9101 DEERING AVE € CHATSWORTH, СА 91311 neoa 
ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (219 709-5464 


Tens US VISA МС BAC, Check. Money Order US Funds Only СА sesidents add 89%, Sales Тап MINIMUM PREPAID ORDER $15 00 кембе МММ 
SHPANG $ HANDLING of $300 lor the frst 3 res. plos 4DE for anch АЙЫП pound Orders over 50 iba. send fighi collec Just in casa, pense wiciude your phone 
sumer Prices subict te change wilheut мсіке We will do cur bes! к тану qin prices Hugh Dacember, 1882. Credit Card ardens уай be charged app opake (regie H 
you haven received you Fal 82 Engweenrg босип Guide send $1 00 lor your сору Today! Sale pices are lor (жауын orders onty 
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E e Full 1 year warranty 
e Top quality — gold Angers 
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Each whnot has 12 positions with position 12 blank Mall TII rris. | [ TERM C Cavo Gree Бань Wre Fercan 
Position 1 1 өп пытам columns have бесит! point oc ж н!» 2 T5" TOLL FREE Mi Order: P-O. Bax, 11220 Irria, СА 92713 hacen arca d тенчай асықса Er 


wide adding machina Tape and a dual color ink псн np date олса! | | p Ааай: 13108 E. Edinger, Santa Ana CA 02705 б-ча eE ie 
wilhlour bM СО comoarnaler circull (schematic provedadh. Prin паа, 3 lines | ; (714) 550-6011 а tree ye сүтте қ ar 
per 4gcond Operating voltage 22-2BVDC with typical сүсіл time of TWI | 118 Reset! Fral пасам бы Taras haa Ric йу, 


40m, Stra БҰЗУ 3 Hx San hew, 617,50 ва, 3/545 542 И, Trimble, San Jose, СА 85531 anta ات‎ edet سے ا‎ dem re ne 
01 0-595- 1 565 1408] 948-7010 ا‎ Балам рее vray ایا‎ | 
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Compatible 
Disk Drive 
Totally compatible to Apple Daves. 


21997 


Controller ....,..., 599.00 


Vision 80 
E 


a гита * MR Bytes pact 


ACP PRICE к-а S9595. оо 


8s reviewed іп 


May BYTE pg. 266 


м ы" This is iha абау сіма Just plug in and run. 
— Сия 60 column cardi lor the ЕСЕ e Fal U” Әсет Ecmn 

Ассай The Vision НО responds іс mone Ante lanl schaun ccmmandes then e CP/M Based 

any other board, || месоба PASCAL, Малов ZO Saficard and canne | «ыр e Pry uoi Buone 

utei ав ал перова пита: 


Compe 
асатрын «DP M 22 М BASIC, iar Wat- 
Ырай, Seatac Әнес Pronagaue Ind Tac 


АСР Ртісв,..;......-.. only $1705 


Emm Add B" Disk Drives 
| To Your Apple |i 
=: Up To 2.4 Megabyte! 


Now "TRIMLIME V1100" with 


Tandon Thinline DS DD Drives. 


Tendon Chie DS OF 21995.00 
Cunt Dow OS OO 1895.00 
a Dua BOIR — , » 1495,00 


Lis! Price. . $395 00 Special Low Price. ... 8263,00 
The Ұйып BD can айыз be used із conpmcfion vet f hw Von 40 [cows 
есшен] character sets) апа me Vviion 20 Nor жет cam 


- cw | | m ] 
اج‎ „з mo o 
| = = e м - m 


UNBEATABLE 
е MEMORY ADD-ON PRICES! 


VISTA 576K Expandahie In БАҚ Increments 
P wr 250K populated | r vi oniy 6900 
e w/S1gK populalad т Only 1599 
6 w/578K populated |. — Boat ot» eee э ag only 1798 
VIBTA/SUPERCALC/SUPERCACHE" 
€ 1926 wilh HM SUPERCALC = a a . TEG 
MICROSOFT RAMCARO 
e BAK w/RAMORIVE iespandable , »" . 419 
т 260K w/FAMDRIVE ,, П +, 899 
AST MEMORY CARO 
è 64K EXPANDABLE . — MÀ - = 459 
& PEAK w/PARITY e 1 I4 Bag 
AST "COMBO CARD" 
e MEMORY ASYNGH COMM PARALLEL 
= BAR SP > HI 
Ф 256K SP. i [ 
a INTERFACE CARDS 
AST ADVANCED COMMUNICATIONS 
® 2R5232 PORTS 4 4 ‘ à 
в BABY BLUE ZA CARD LL OE 
е PROTOTYPE CARO ш i 
e EXTENDER САВО. ili uas - " 
е DISK DRIVES - ADD-IN (Compatible) | е 
г EPSON ADD-ON PRINTER ' 
е SUPR'MOD V RF MODULATOR Т 
е EPSON TO IBM CABLE 


EPSON OLYMPIA 


“ом DISK FOR APPLE 
SAVE UP TO 40% OFF 


Ww B [ 
MR T 828 00 
Му WF T 775.00 
Apo iQ oe) LA 54.95 
Sueton WO wire apes oA 
See) VO we А cape 128. 
буяр! tia во 
Белі Pai FEY 29 
Printur Pal (P 1D) за. 


APPLE System Saver FAN 


SANYO 


zs CLASS 2 APPROVED 


Leiter qushty Сану Whaat Түренгімі i- 
місе taAppte, Аа, МЕС, ТИЕ and 
ARZI Gerisi porte 


cose Pam d EI‏ اا 
peine Pan = ko‏ 


сл Ari 


STARWRITER Ғ-10 
23 CFS Oe) Wie 951474 

PRHO-WRITER 85104 

120 OPS [53r 43 tie Pu aa 


E — 4 B2900A CPM with BAK. а 425 


- US! Computer Products | 


т пала: HP125 Compu. , " 1985 
7470 Low Gost Piolla.. no 1205 
P8954 B Dua Floppy , ШЕРІ 
EQUIVALENT — : HEWLETT 
*. ro Ec [Oo ER 


As тил 1) 148 


Р Рм iF Orange 240 ЗЕР меаи Prog Geint 8 , $105 

Qublo C060 HPa1CcV мро ОК MTM, . a -456 
32005 HFA Митгогу Michal — 28 

T HES) Сла RAM вз 

IOS PAPER TIGER HP41 След Reader А 169 

- -------- 3999 | Hnpai — Printer 293 
aor -- Мый  Oplcal Wand 2. ga 

\ m. pinned НРА. interlace Loup -118 
8 Lvl Cab HM ICG Апет Scientific 118 

== deceratars НРЧ2С Financial i , 128 
9 Quen. 1 сре HPG Prog Scenic c 5n, 112 

8 бегу HPG Pog Busingss 116 


кк basga Н 
chaie гж BOTO сы 4 Чл 
DE! у SHUTS O PrpOcrtirnmmal ST at ıhg 


TOLL Ц FREE all Grider, P.O. Baz 11320 irvina, (4 82712 


_ 810-595-1565 408) 946-7010 
Circle 13 on Inquiry card. 


e БЕ 1500-054 :6230 wd im mt 
Mamat іо 1 89% (714) 552-8813 

è 8-8813 
Fam тр 1905 1875 547 V. Timia, San Joss, СА 05121 


zed Опа! 


Appin и му мяк 5153009 810009 00 


жңне Hl Pan «ЛАК 


ығ 


1137 


Yr 2h 00 


Appt 8i Systm Spec) edt 


ZUD Care, менет 0 
Араны Tw; 1 ОҢ” 
Адыр dih var. UR 
Pool wv Harg Css Dos 
Vitia Ape 11 Татур 


App i Dak pba (i nator; 
Apple i [ih tao 

Ар не Тоу System 

Pro tyre C nr d 

ELE EAA Inleta 
Ежтета магор - 1 үр 
fugas Beg Cunt 

Lacus зуун C aD 

Сыыр Тм v» 


"Аааа Roe Only 


MORE HARDWARE 


2519 00 
3495 Do 
кезік 
34 00 

FH DO 


A Probum deuten] Hn-sibom Only" 


LIST 
$545 00) 


Put 06 


MICROSOFT LET 
TO Сын od 238500 
15E пм аста 185.20 
The епик Puch age Ais. 00 

аны 
ARMS d 6 unctan Semat 

Рашы! o 
AIC) боғы ы Ем! BS CO 

KEFTBOAAG COMPANY 
Чытете: Бата 145 85 
Apele d) Јери 4805 
Apota Н иьэр шли 1995 

PROMETHEUS 
VERSA Spo nma: 2400 
VEHS Ati Tourn 1 1 пй 
AUTUAK, Заннын 12700 

VISTA COMPUTER CO 
Vigico C BID »23 Cari без 00 
Мысал 40 S0 cov 

iori e 129 00 
— Lo сазе ROM — 2985 
Ана Û3 DO 

-=b Бақ DD 
PROV ка TKR ВО 505 00 
GATS ІҢМ іүретеіне O — 195.00 
Wy Ста Тұт шеті 

Butte 49.95 

VIDER 
Yanim pals C aid 345 00 
Mary bos Entssncnr i "аш 
Son Erich 35 00 
Funciar Steg Arpt 79.00 

PRACTICAL PERIPHERALS 
10K Мәтен То 284 00 
326 NAE Gb fe) 299 0 
Snip Сею жа ро 

VOTRAYX 
Түрө Тш Speech a) 0n 

SCOTT (NS THUMENTS 
Vo Rien grin VETRO 7000 

cConvus 

5 Mb rti Гизь 3780 00 
AD Mb Fari Kek алыу 00 
ЖҰМАН rar: Chak 0450 00 

ORANGE MICRO 
Ута Groapa HO 105 00 

SATURN SYSTEMS 
ER HAM Cad 239 0 
GAR HAM Cad 47500 
WIBI RAM Casi [qni 

HOVATION 
Apu e, Al is Ара ou 

HAYES MICROCOMPUTER 
Науғь Сти пру 743 00 
Мы 11 348 o0 
Seartnugpor: 289 03 

MOUNTAIN COMPUTER 
CRS ААС te 230 ûû 
RASA {Be 00 
Éapunarmn CF TRO OQ 
Мұс Syaira am 00 
1O DOO Dy Кире 375 00 
Thy Сына 280 05 
AMC quiam Dir 350.00 
SHAD Tie, d: 109 00 
ин KT Corn Фо) 
FOM Zn 155 00 
талан Fitpc OM 5% UO 
Copy HOM 55 
TOS Witte (7500 

МАП ENTERPRISES 
Sut etn лара (Card mA 00 
Sveti Беін іше Û Атеш 

Posee Supcls 295 OD 
Sug red t RF 

Mosi йаг 3500 
бын Рн! 55 00 
5 
Thn^Z Cao ZE EP 200 
Brg tery Bas 24 Xa 34800 
fhe бүлеге Painge 890 00 


With cable. . 


16K RAM CARD 
uu тте 11 16K 

Compatible with 
180 Soficard" ... PASCAL CP/M” 
NEW ^ o Top Quality oy COEX 


iw $6995 


Also from COEX NEW EPSON 
РагаШ е! interface for Apple 


„554.95 


тұйық һы. Cuius »ty Cr enn — Prat а! 
iT 9s alum 2 ein ісу papiri, Ис оче OT YFI 
Lepre ыч op! cord eg Ұча АҺА К ГІ) зі 7% 
жетуи сагал Ard 2% Shepp Й Нағи ғау. фс 5p 
Phiaris m ruat Arey 1078 bos FFE era cv 
YE cet Pest schade Tglenhz ruimtes РАС COLS 
Presa sutyen 1o change апай nota Some apps 
эшен tag quimraaia Ae ide po (Penh! ee te 
a elat pir Ayia noci. may ягу 


ёре pple computer 


ace 
1169.00 
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EPROMS 


STATIC RAMS 
1702 ins 3.00 
2708 450ns 2.99 2101 450ns 1 
2758 5у 450п5 9.75 2102-1 450ns 
om U ée di ТУ52515 Sv450ns — 575 210212 250ns LP 1 
2716 SV 450ns 3.49 2111 450n5 4 
2716-1 5V 350ns 7.85 2112 450ns — P 
TMS 2716 &50ns 8,75 2114 450n* b 
-—^ in Gua 17 
А ns 
rcd Ucts 2764 5V 450ns Cal 2147 55ns 8 
MEME MC66764 (5v 45005) Call TMS 4044-4 450п» 3 
аз, тм540442 zoons 2 
DYNAMIC RAMS h А 
MK 4118 250ns 9 
VISIT OUR RETAIL STORE Inc ЭРЕ 2£0ns 200 TMM 2016 200пв 5 
" е MK 4108 200ns 1:75 T а 
AND RECEIVE A 5% DISCOUNT! MM 5298 250ns 1.585 Тың aes i Bons ; 
4118-1 1508 — 1.75 Melle. isons 
1116-2 200ns 1:25 : 
3250 KELLER STREET, #9 SANTA CLARA, СА 95050 ИГ: га 
: MK4Bl& 5¥ 300ns Call 
INTERFACE 164-200 Яу 200n5 Call = 
150 бу 150ns Call See 


"RESISTORS 


ш WATT 5% CARBON FILM 6600 
ALL STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 1 MHZ 
50 Pcs. SAME VALUE .0200 5502 5.4 
100 PCS, SAME VALUE .0150 6504 6.9 
R M C RD | 1000 PCS. SAME VALUE 0225 6505 76 
А 6507 9.9 
4 \ Wi 6522 7:8 
ill Beat «B uH 
BARE BOARD 14.00 " , 2 MHZ | 
кїт зә.әо Any Competitors’ шош 
AS оо 6551А 11,9 
SEMBLED 45 о 6545А 27.9 


i AGRI is 4 Lradamars оѓ Appi Computer, Int. 


Prices! NL 


74LS00 SERIES 


UARTS 


2415123 95 74L5253 4000 12% 4086 90 74C89 4.5 
ала ір 4001 130 4093 0 — 74C90 17 
4002 30 4098 2.49 74C83 1.7 
4006 .90 4099 ‚90 74299: 147 
4007 2 4502 90 740107 1.0 
4008 .90 1503 ‚60 74С150 5,7 
4009 ‚35 ~508 1,90 74С151 2.2 
4010 AS 4510 99 7ас15а 32 
3 4011 30 4511 99 74187 17 
30 4012 .30 4512 74С160 2.0 
ü 10/1,00 4013 45 4514 1,20 74C161 2,0 
4B 6/1.00 4014 .9D0 4515 2,20 74C162 2,01 
30 5) Jumbo Yallow 6/1.00 ante ae "a 1:20 745183 2.0 
35 93 z 4017 1.15 4519 1.20 74С165 20 
4 a33 "3a 49 4018 -90 4520 1.20 74C173 2.0 
‚ 7а{5155 : 44L5324 1,75 4019 45 4522 1.20 TAC17A 22 
741526 30 741 5156 -89 7435352 344 4 Position T 4020 .90 4526 1.20 740175 2.2! 
741.527 24 74L5157 5 74LS353 1,49 8 Posilian "90 4021 .90 4527 90 740392 2.2 
74( 632 ‚36 7415161 .95 7415365 ‚89 B Positian қ 4024 75 4532 1.90 2аСс200 5.7! 
7410533 : 7415162 741 5166 88 4025 ,35 4538 1.96 740221 22 
741517 ‚55 745163 95 7415367 өд 4026 1.60 4519 1.90 74C373 2.7! 
7qL 538 i 741 S164 95 /ALS368 ‚59 4027 . 4543 2.30 74C374 7. 
741540 30 7405165 (95 7415373  ,99 pl i 4555 ‚80 74C901 . 
74 LSA 2 i 74L 5166 1.95 3415374 1.69 4029 12 4556 .90 74C902 
74 547 75 7408168 1.6 7405377 140 "EP MER THEE —— 
741548 1 7415189 168 7405378 115 ides ны MES 
74| 549 78 7405170 1. 74:5379 1,35 4020 е аа 90 246909 іл 
JALSA1 30 7415173 . 2415385 189 4041 ‚20 | jacada 50 
741,854 ‚35 70L5174 А 741.5386 .59 4042 BOCO? gu 740505 27 
741 555 3 7415175 3 2415390 1,79 CA 3010 -93 4043 75 80C95 "30 74C51G 59! 
741563 1,20 7415181 1,99 7416393 1,79 СА 3013 1.99 4044 75 BOCHE 90 740911 10.04 
741573 ,39 24( 5189 80 7415395 1.89 СА 3023 2.75 4046 50 80C97 74С912 10.0i 
74L574 4a 2415190 .89 1415399 1.59 СА 3035 2.49 4047 90 80C9B 1.15 74 C514 9: 
74С525 49 741_5191 ‘89 7415424 289 CA 3039 1.25 4049 80 | 740515 20 
74LS76 39 74L$192 .B9 74L 5447 .25 CA 3046 1.25 4050 .50 74 CDD 35 7ACS1B 2,7 
#4{ 578 CE 74t.5193 89 7415490 1,89 СА 3053 1.45 4051 .90 74002 -35 74С920 17,9! 
/ALS83 45 74LS 194 89 74L5668 1.65 CA 3059 2.90 4053 .90 74 Cû4 .35 74С821 15,9! 
741584 .98 74LS195 .89 7415669 1.85 СА 3060 2.90 4060 1.39 7408 35 74С922 5,5 
241586 .39 2415198 79 74L5670 7.10 CA 3065 1.75 4066 75 7AClü 35 740923 5.9! 
'ALS90 „65 74,8197 .79 741.4674 9,50 СА 3080 1.10 4068 39 7AC14 1.50 74C925 6.7! 
74L59] 79 74L $221 1.10 74LS6B2 2,99 CA 3041 1.65 4059 30 74 С24 35 J4C926 7.9 
М (592 65 7415240 ,95 74LS683 2,39 CA 30B2 L.65 4070 35 74030 35 74C92? 7.9! 
741583 .59 2415241 З 74L 56 84 2.39 CA 3083 1.65 4071 .AQ 74C32 74С928 7.9: 
741,595 79 741,5242 1,79 7415685 2.30 CA 3085 180 4032 30 74С42 1.75 74С929 19.9: 
741 596 79 7415243 1.79 74L 9.39 СА 3089 2.90 4013 30 74С48 1.20 74C930 185,9: 
74L5107 39 2425244 7415689 2.39 СА 3130 1.25 4025 ‚309 75С73 FE 
241 5109 39 745245 1.89 CA 3140 1.15 4076 ‘ 7A C74 .85 pns 12.9! 
7415112 .39 74(5247 . 811595 1.65 CA 3145 1,75 4078 -30 74076 -BO MET ТА 
415113 "39 251.5248 1:20 111 59б | БА CA 3260 1.15 4081 .30 74C83 1,95 11444 11.9! 
М15112 (49 7415245 (88 811592: 1.65 СА 3401 88 2082 ш СИ қары 
JáL5122 .45 745251 125 5155441: СА 3600 2,45 74С86 95 9 


| Мм. TEAMS: For shipping include $2.00 for UF 
Do Kau Computer Products, Inc. M. Ground. $3.00 for UPS Blue Label Aw: $10. 


сұғын Keller Street, #9 | minimum order. Bay Area gigs БАЖ Sal 
Ва RICARD l Tax. California residents add 6% Sales Tax. 
Santa Clara, CA 95050 p master charge reserve the righi to limit quantities and substitu 


(800) 538-8800 im эркеч a manufacturer. Prices subject to change witho 
Calif, Residents Local Phone i notice. Send SASE for complete list. 


(800) 848 8008 1408) 988.0697 


684 BYTE December 1982 Gircla 187 on inquiry саға. 


APPLE II USERS 
DISK DRIVE! 


Computer 


е Includes metal cabinet | | | | 
ЫБЫ” 270900 s. Products, 
a Usa with Apple || Cantrotier m 

VISIT OUR RETAIL STORE lnc 
WITH CONTROLLER CARD - 359.95 AND RECEIVE A 5% DISCOUNT! 3 


e UPGRADE % 3250 KELLER STREET, «9 SANTA CLARA, CA 95050 
S 


V — 416-200. | Diskettes 


1” LM308 ў LM 47 Ж 
4 LM309K | 25 Сма FT 
LM311 Ga LMI 110 лаф 
| Мы, NO a — ———— LM317T 1.05 MEI 330 1.69 
———À— amen CE ig 
” с a 
pi mum HE | amem о | dunt ш itia 73 
. 17.85 THANA Е 7 5% 
290 Qni FL Z80A-SIO/O 21:95 ASE DOD SOFT ... 24.95 LM337K 3.96 LM1488 55 
280.CTC 4.95 Z80A-SIO/1 21.95 LM339 79 LY) LEE 95 
280-DMA 16:95 ZBOA-SIO/2 21.95 ATHANA LM377 2.25 мі воо 2.45 
*B0-DART 14.95 Z80A-SIO/9 18.95 DS DO SOFT... 31.95 LM3BO 1,25 LM 1889 2,43 
280.510/0 17.95 6.0 MHZ - . 
28021072 17-82 SERIES = zs0s-ceu 16.35 BULK LMS SÊ $ CM39]à 179 
— Р ÊTE 4 ва оовот | ive 0 Шр уп 
ZBOA-CPU 4.95 гос $ 4 75451 
Z80A-PIO 4.95 26132 Са!) еа. 
Z80A-CTC 6.95 28671 Са! .85 
CLOCK 
CIRCUITS 


MM 5314 4.90 
ММ 5369 3.90 
ММ 5375 


«LI (800) 848-8008 


MSM 5832 6,90 
(CALIFORNIA RESIDENTS) 


= 


8000 SERIES 


1316 95 5, 3.90 
1334 2.39 *i 3.90 
)36B 3.65 6 3.90 
401 8.95 8 3.90 
3601 „59 10.6 3,00 
602 1.39 § 2513-001 up 2.4576 3.90 14.31818 3.90 
36502 1.79 § 2513-002 law 9.59] 3.2768 3.96 I8.0 3.00 
| 3.579545 3,00 18.432 3.00 
VOLTAGE REGULATORS 45 3:00 200184 300 
7805T 75 7908T gs | 5.0585 3,80 32.0 3.90 
76087 25 7912Т ‚85 
7812Т .75 7915T 85 
7B15T 5 7924T „95 ST = Saidertal) 
7B0SK 1.29 7912K 1.39 
7812K 1,29 7915K 139) 8035 63: ina М в8000 95.95 
ыл 12 79240 14398 gogoa 390 8250 14190 
‘ T = TO-220 8085A 7.95 8251 4.50 
7905T .85 K = TO- 8088 34.95 6253 8:75 
8155 7.75 8253-5 9.75 
BIE 800 Boon. 520 
F - ү 
CONNECTORS 8741 39,00 B25? 8,50 
8748 14.95 B259 6.85 
R5232 Male 3.00 8755 29.95 8272 39.00 
AS232 Female 3.50 8202 27.95 8275 29.00 
RS232 Female Right Angle 4.95 8205 3.45 8279 9.25 
M od C 145 8212 1.80 B279.5 9.95 
da in Ete 24 8214 3.75 B2B2 5.50 
50 = Edi 49 8216 1.75 ЕТЕ 6.50 
Е == 239% 2.69 8224 2.45 8284 5.50 
ш! S в 3.90 8226 1,80 H286 6.50 
100 E W 3.30 8228 4.50 8287 6.50 
ріл W/W 4.90 8237 19.00 25.00 
! 4.75 49.00 
| | ' R 
Do Kc > : ,M.-6:00 Р.М. TEAMS: For shipping include $2.00 for UPS 
urter 
= 4 womputer Products, Ing. : .M.-3:00 Р.М. Ground. $3.00 for UPS Blue Label Air. $10.00 
3250 Keller Street, «9 ! minimum order, Bay Area residents add 64% Sales 
" Santa Clara, CA 95050 BANK AMERICARO Tax. California residents add 6% Sales Tax. We 


VISA master charg reserva the right to limit quantities and substitute 
(800) 538-8800 ЧЕКЕН ANN CAP manufacturer, Prices subject to change without 


Calif, Residents Local Phone [——— 4 =. notice, Send SASE for complete list. 


(800) 848 8008 (408) 988-0697 


Circle 181 on inquiry card. BYTE December 1982 585 


Modems 
SIGNALMAN - Anchor 


Direct-connact automalic answar/onginete astection, 300 
Baud full duplex, Bali 103, inciudes AS-232 cabis 
tOM-5800À Signalman “тжттетфт””-і%4үтЯ4тіт” $7435 $89.05 


SMARTMODEM - Hayes 
Sophigiicgted direct-connect sufo-anzwer/euto-dial 
modem, touch-ione or puise dialing, RS-232C interface, 
programmable 
ЮМ-5400А  Smarimodam ..,.,...... $224.95 
IOK-1500A Hayes Chronograph , ,........ $218.98 
ІОМ-2010А Micromodem lj Pee рар Я флафаралдраь о 6328.85 
ЮМ-2012А Terminal program for MMI! .,........ $89.95 
IOM-1100A Micromodem 100 ;,, 3368.95 


ттт фф 


ъ+ Фә 4 фатерачь 


APPLE-CAT - Novation 
Software selectable 1200 оғ 300 Baud, direct cannect, auto- 
answer/auto-din, touch 6 pulse dialing, auxiliary 3-wire RS- 
232С serial port for printer 


(OM-5232A Save 56000 .,........,........... 9324.95 


1200 BAUD SMARTMODEM - Hayes 
1200 and 300 baud, all the features of the standard 
Smarimodem plus 1200 baud, 212 compatible, full or hail 
dupigu 


ЮМ-5500А Smartmodem 1200 ...,..,..., -o 5599.95 


1200 BAUD AUTO CAT - Novation 
212 Auto Cat, 1200 6 300 baud, aulo diatfanswer/disconneci, 
LED raadout displays mode, analog/digitel loop-bech sali 
festa, usable with multi-lina phones. 
IOM-5231A 212 Auto Cat yreretyiwversvee «tisk $649.55 


Video Monitors 


HI-RES 12“ GREEN - Zenith 
15 MHz bandwith 700 linas/íinch. P31 green phosphor, 
switthable 40 or 80 columns, small, light-weight 8 portable 
VDM-201201 List price $189.95 w^tttébertbatestulu $129.95 


12" GREEN SCREEN - NEC 
20 MH? bendwidth, P31 phosphor ultra-high resolution 
video monitor wilh suto, 


VDM-65 1200 Deluve model ӛі2.--.. Қа.аайз«4ві $199.95 
VOM-651260 Economy model ,................. $149.95 


12" COLOR MONITOR - NEC 

High resolution colar monitor with audi. 
VDC-851212 Color monitor ........ ........ 0389,95 
NEC-12020 AGS color monitor |...:...z:.- 1.0. 0008.85 


13“ COLOR MONITORS - BMC 
18 MHz AGB & composite video color monitors. 
VDC-421320 77 RGB Color ......... ...... 
VDC-421310 13" Composite video ........- .... ‚ 5 
VD0X-420090 AGA card for Apple ....,.,. .,.. $149.95 


COLOR MONITORS - Amdek 
Reasonably priced color vided manilors 
VDC-80130 13" Соісгі ...,................ .. 4179.85 
VDC-801320 13" Calar |) ............. ........ 9884.05 
ЮҰ-2200А DVM board lar Apple ...,......... 3799 95 


AMBER or GREEN MONITORS - Jade 
High resolution 18 MHz compact video monitors. 
VOM-761210 12° Amber phozphor ,............. $149.95 
VDM-761220 12" Green phosphor .... .... .... 8129.06 
VDM-750910 8" Amber phosphür ... . ..... $149.95 
VDM-750920 D" Green phosphor .,.,...:....... $139.95 


EPROM Erasers 


ULTRA-VIOLET EPROM ERASERS 
inexpensive erasers for Industry of һата, 


XME-3100A Specironíca w/o timer t tè ра Бе ња od $59.50 
ХМЕ-1101А Speocfranca with tamer . .,..,-,.-... $94.50 
XME-3200A Economy model .. . $39.95 


ervadiear awh 


CP/M 3.0 Upgrade 


NEW CP/M 3.0 - Digital Research 


CP/M 3.0 is Digital Research's [01031 version of the indusiry 
siandard dish operating system. и lentures many 
performance improvgmenis such as intelligent record 
buffering, improved diractory handling, "HELP" facility, 
time/date stamping 61 files end тапу тоге improvameants. 
AND A TREMENDOUS INCREASE IN SPEED I), i is fully 
CP/M 2.2 compatible and requiras no changes fo your 
existing application sofiwaze. Available only ro Versafoppy 
П owners with S8C-200 CPU's 


5ЕС-55009057Ғ CP/M 30 8^ with manuals — .,., $200.00 
BFC-55009057D0 CP/M 3.0 manual set. .......... 530.00 


Apple Il Accessories 


APPLE DISK DRIVE - Fourth Dimension 
Tatally Apple compatible, 143,380 bytes per drive on DOS 
2.2, hail-track capability - reads all Apple soltware, plugs 
right in fo Apple controller as second drive, DOS 3.3, 3.21, 
Pascal, & CP/M compatible. 


MSM-123200 40 Track add on Apple dríva $289.95 
MSM-123200 Contraller with free DOS 3.3 $99.95 


16K RAM CARD - for Apple Ii 
Expend your Apple Il IO 64K, use es language card luh 1 year 
warranty Why spend $175.00 ? 


MEX-18700A Save over 5700.00 рабоч 589.95 


resau 


2-80 CPU CARD - for Apple II 
Twp computers in опа, 2-80 & 6502, more then doubles the 
power and potential o! your Appla, includes 2-80 СРИ card 
CPIM and campiele manua! set. 


CPX-62800A А & Т wilh software... 5249.95 


4ьей» wb 


APPLE-CAT - Novation 
Soliware selectable 1200 оғ 300 baud, direct саппесі, asto- 
впзууәг/ашіо-дігі, ausifióry 3-wira RS282C serial port for 
printer. 
1OM-5232A Save $50.00! ..................,... 5225.85 


8" DISK CONTROLLER - Vista 
New from Vista Computer, singiB оғ осоише sided. singe or 
double density, compatible with DOS 3.2/3.3. Pascal. 4 
CP/M 2.2. Shugart 6 Quma compatible 


tOD-2700A A & саата анд» »„едэдт›ъэ> SEa ha i 54939 95 


2 MEGABYTES tor Apple І! 

Complete package includes: Two B" doubla-denaity. disk 
drives. Visia double-density & disk controller, сайта! 
power supply, 4 cables, DOS 3.2/3.3, CP/M 2.2, & Pascal 
compatible. 

1 MegaB yle Package Kit ——— eer ج‎ $1495.00 
1 МедгеВуіе Package А4Т.... .... 1 ses $1695.00 
2 MegaByle Package Kil „аге Rl $1795.00 
2 MegaByle Package AST ............, asu. $1995.95 


VISION 80 - Vista Computer 
80 column x 24 hne video card for Appia 11, 128 ASCH 
characters, upper and lower case, 9 x 10 dot matrix with 3 dal 
feacenders, siandard deta media terminal contro! codes, 
GP/M Pascal 6 Fortran compatible, 50/60 Нг 
1ОМ-2400А Visla Vision 80... - ,.......... $298.95 


CPS MULTICARD - Mtn. Computer 
Three cards іп one! Real lime cloch/calandar, serial 
interface, 8 paraltel interface - all ол опе card. 
tOX-2300A A & Т бӨзе4 Her 249 0244 $17B.95 


+ лек 44 


Power Strips 


ISOBAR - GSC 

isolates & осін your valuable equipment tram high 
voltage spikas 4 AC line noise. inductive іпсімеді ground, 78 
amp circull braaker, U.L, listed 

EME-115103 3sockhel ....,..... osda ... 
ЕМЕ-115106 4 socket ,........, балан «oo DAD. SO 
ЕМЕ-115100 8 socks їй» Ж wrok *etvotetynévi $54.30 
ЕМЕ-115110 8 socket rack mount -....,.,. 1. «o, $7450 


tre $39.50 


95 


Single Board Computer 


yl. 


SUPERQUAD - Adv. Micro Digital 
Single board, standard size S-100 computer sysiem, 4 МН: 
I-80A, sirigis or double density disk controller for 54" or 8^ 
drives, 64K RAM, extended goddressing, up to 4K of EPROM, 
P serial & 2 дген I/O ports, real me interrup! clock, CP/M 
compatible. 

CPC-30800A AST... ттл Tp 1414 >r 
IQK-4232A Soria! iO adapi&8r .......1....4. 


$724.95 
$28.85 


Z-80 STARTER KIT - SD Systems 
Complete 2-80 mictocomputer with НАМ, HOM, 1/0. 
kayboard, display, kludge area, manual, 6 workbook 
СРБ-30100К КЛ with workbook 2... .... .. $299.95 
CPS-30100A A & T with workbook ...... ..... $469.95 


AIM-65 - Rockwell International 
Complete 6502 ricrocampule wih alphanumeric display, 
printer, keyboard, & fnatruction таппа? 

CPK-50985A 1X AMES rr. -. . .... .‚,. 4424.55 


СРК-50465А 4K A!M-85 , а овезае в T е es 
SFK.74600008E 8K Basic ROM — ...... _.,.,.... 964,55 
5FK-64600004E 4K assembler HOM ,......... $43.95 
SFK-74600020E Р! 05 ROM _ _ тізе есете-.. $04.95 
БЕК -74600010Е Forth ROM , sa: 4... be а %64.95 
SFK-74600030E instan! Pascal . . .,.,.,. .... 899.95 
PSX-030A Power supply s ss. 4..-.-.. 264.05 


ENX-000002 Enclosure ...,.,.............. --.. 954,905 


SPECIAL PACKAGE 
4K А/М-65, BK Basic, power supply, 4 enclosure 
‚ +a $649.95 


S-100 EPROM Boards - 


Special Package Price ..............,. => 


PROM-100 - SD Systems 
2706, 2716. 2732 EPROM programmer with zoftware. 
MEM-99520K Kil with soffwata .....-.........-. 5189.95 
MEM-99520A Ad Т wilh Software 5.44») (V 644 $249.95 


PB-1 - SSM Microcomputer 
2708 2716 EPROM board with on-board programmer. 
MEM-99510K Ait with manu 4,025.5. .,.... $158.55 
MEM-99510A A & Т with manual кті ьа ровер о $219.95 


EPROM BOARD - Jade 
16K or J2K игез 2708 or 2716 ЕРНОМз. 1K boundary 
МЕМ-16230Қ Kit ш/о EPAOMS ,............... 679.96 
MEM-18230A А & T wit EPROMsz ...;........ $119.85 


S-100 Video Boards 


SPECTRUM COLOR - CompuPro 
Full-function color graphics board, up to 8 colors. 256 x 192 
graphics, parallel //O port, GK НАМ. 

(OV-1870A A 4 Т See Oe ee کال دت ص د(‎ kh haaa 
ІОУ-1870С6 СЕС 


$348.95 
ar ье потта Ber+*enp eee із еорава $398.95 


MICROANGELO - Scion 
Ultra-high-regolulion 512 x 480. 256 color or Миск & white S- 
100 vídeo board 
ЮМ-1500А AST ....... 


із--течт”іферзттеғтеетттлч $799.95 


S-100 MotherBoards 


ISO-BUS - Jade 
Silent, simple, and on sale - а better motherboard 
6 Slot 15% x 8%") 
MB5-061B Bare board В ve 4» Ба Fuvéot*ot $2944 4 $22.95 
MBS-061K Кй.............................,. $39.95 
MBS-061A Aà T өктәез%з ба йткезтатафаьй» ane pe 56926 
12 Slot (9," к 854") 
MB5-121B Bare board ee oe ee ee ee es $34.95 
MB8-121K К/............... . 989.95 
MBS-121A А6 T 7%4%тФ9РӘӨ14 4*9) Вр 14144264 $109.05 
18 Slot (14Vy" x бў") 
MBS-1815 Bare board t sle КЕ ааб! pay Сь-4а-.- $54.95 
MB8-181K Kit ....-........,.,,...... 999.85 
MBS-181A A& T b*h424$4«444 bh? pate4dqa d» er $149.95 


ACTIVE TERMINATOR - CompuPro 
A true mother's helper. 
TSX-100A A&T SREP ete СЕУ ores | و«‎ 


Circle 253 on inquiry card. 


n T 


e+. 559,45 


Prices may be slightly higher at our retail locations. Please call the store nearest you for local price and availability. 


64K Static RAM 5299.95 


S-100 CPU Boards 


8086/8087 - CompuPro 
16 bt B ur 10 MHz 80896 CPU with pigyisions Te» 8087 5 
80130 


CPU-705208 Н MHz BOBS A АТ $524.95 
CPU-TOS20C f Mes ВОВЕ CSC $764.96 
CPU-70510A with 8087 A & T $1224.95 
CPU-705)0C wih 8087 CSC . $1955.95 


8085/8088 - CompuPro 


Bong S 16 rui CPUS standard B 5115-0019 up ig B MHz 
accesses 16 Megabytes оѓ mem y 


CPU-20510A 6 MH? A áT 5388.95 
CPU-20510C 68 MHz CSC $497.95 
CPU-Z - CompuPro 
23 MHz ZBDA CPL 24 Iur addressing 
CPU-30500A 2 4 МНА 4T 5279.95 
CPU-J0500C 36 МН; CSC $374.95 


SBC-200 - SD Sysiems 
J MHz ZADA CPU with sonal 4 раган i O 15 НАМ BK 
ROM space monitor PROM әндей 


CPC-30200A А &T . $399.95 


THE BIG Z - Jade 
2 ot 4 MH: swiichablg 2-80 CRU board wilh seriat | О 
accommodates 2708, 2718 uw 2722 EPROM nuin ales from 
75 to 9800 


CPU-302018 Bare board w thanudl А 535.00 
СРО: 302010 Xf wilh maturat $149.95 
CPU-30210A A A T writ iari 5198 95 


CB-2 - SSM Microcomputer 
2 (s 43 Mite Z BO CPU Боли тіп orovision for op ro ёк nl 
ROM ai 4k B! RAM on board. axiondod жүн езіне IEEE 5- 
100 l'ont panal сбл 
СР0-20300К КІ! wrih esit 
C8PU-303004 A & T wil niue! 


‚ $229 95 
, $274.95 


2810 Z-B0 CPU - C.C.5. 
20:4 MHZ 2.0 CPU with sanali O peni è on бшнп оме 
PROM, front pane? companbie 


CPU-30400A A к 7 мі» PROM 5289.95 


2820 2-80 DMA CPU - C.C.S. 
4 MH, 2-00 CPU board with 2 serial! O pori 6 Centuries 
parati | О port separate data & statua ports OMA (шау 
chan сотай ile 
CPU-30420A А & Г wih manua! 


5559. 95 


S-100 Disk Controllers 


DISK 1 - CompuPro 


& of ànu” OMA diss coniroller, singi or double density 
калам or double udad. 10 MHz 


tDD-1810À ART , . » .. ~ 8449.95 
HOO-1410C CSC  .,. , mee , 5554.95 
SFC-5250655B0F B" CP.M 22 Jor 2-90... .. . $174.95 
ЗЕС-52506506Е 8" CPIM 22 for HOB . , $298.95 
SFO-54153000F Oasis single user .. „ .. 5499.95 
SFO-54153002F Oasis must xar $843.95 


VERSAFLOPPY II - SD Systems 
Duue density desk controler for any сопштанал ай 5%” 
and B^ snigla w double sided, analog phase-locked ioon 
Gata separator. vectorad inierrupig, CP M 22 & Oasis 
compabole, canirol diagnoatic software PROM inctuded 
IQO-11560A A & T wilt? PROM . $359.95 
SFC-55000047F CP-M 22 wth VF. ». $99.95 


2242 DISK CONTROLLER - C.C.S. 
5'y" оғ 8" doubla dangity dak contralter with on-board осі 
сада, ROM tee CPM 2? 6 таппа! каї 


IGD-1300A AST wih CP M22 .... 5399.85 


DOUBLE D - Jade 
High rouablity daubie density disk салта wif on-bomi 
5404. ausibary printer port. IEEE 5-100. can funcion m 
nuwltiwser inierunt driven nus 


(OD.1200B Bare боза А hdwr man .. |. 559.95 
(00-12000 Ait w dw & Shwe man. .. $299.95 
IQD-1200A Ad T whder & shiwe man . ... $325.55 
SFC-59002001F СРМ 2 2 with Double D . . $99.95 


Circle 253 on inquiry card. 


S-100 Memory Boards 


256K RAMDISK - SD Systems 
Ezspanc ah AM I expandabra from БАҚ ta 2564 using бак x 1 
RAM chips. compettia wih CPM МР М Oasis 
Crümamco. à most other 2-80 based systems functions as 
шіга-тӨПп speed dak drive when илай wilh opbonal 
RAMDISK saltware 


МЕМ-65064А КА & T қ T $474.95 
MEM-65128A I28K ABT . . cem $574.95 
МЕМ-65192А (97K AA T . .... $674.95 
MEM-65256A 256K A& T . _ Sc. $774.95 
SFC-55009000F RAMDISK shwer CP M22 $44,895 
SFC-55009000F RHAMDISK wilh EXRAM Hi. _. $24.95 


128K RAM 21 - CompuPro 
IZOR x B tul Or 64K x 16 tui atte RAM ровага. 12 MH? 24 bii 
addretsing 
MEM-32830A AST 
MEM-12B10C CSC 


$1609.85 
57794.95 


64K НАМ 17 - CompuPro 
бал CMOS stant RAM Board. ТО МН. Tow power Igss than 4 
канк. DMA соттан, 24 іні посна 
МЕМ-ба180А 614 A АТ А = 
MEM-61180C GAA CSC 


$548.95 
5848.85 


64K RAM 16 - CampuPro 
32K » I5 bit Or бчк а B bu iow power static HAM bored, Tû 
ЫН» 24 th! айнаны 
MEM-32180A RAM IG AST - 2 
MEM-32180C RAM 18 CSC 


$598.95 
5596.95 


- 


64K STATIC RAM - SSM 
ЕЕЕ 696 5:100 standard. upto GMH B Art, 12M Hg 10 Вц, 24 
Вн extoncded ardressing. disante-able in 2K incioments 
MEM-54300A A & T $498.85 


64K STATIC RAM - Mem Merchant 
BAK stave 5-100 RAM card 4 ta HK banks up ta 8 МН; 
MEM-644004 64K AGT — $499.95 


64K STATIC НАМ - Jade 
Uses new 2K s B static RAMS, fully supports IEEE 696 24 bri 
extended address, 200па НАМА, lower JAK of anle 
board phantomable. 2716 EPROMs тау be subbed for 
RAMS. any 2K sagment of uppa; 8X may be disabled. low 
Power typically less than Sima 


MEM-99152B Bare board 549,95 
MEM-99152K Ay iess RAM tg А $99.05 
MEM-32152K 32K kit : — $199.95 
MEM-55152K SOK kt . , . m , 2289.95 
MEM-G4152K 645 art | i $299.95 
Assembiad & Tested add $55.06 


2066 64K RAM - C.C.S. 
64K НАМ board. weh імей aed biogh select! seriching 
functions for Cramemeco Cronue 6 Alpha Micra 


MEM-64566AÀ 64A AR T ‚ ' 1 4 5424,55 


64K EXPANDORAM II - SD Systems 
Expandatie RAM board fram OK ro GHA using 4T T6 RAM 
Cs. 


MEM-16830A 16K ABT . ce ou $344.95 
MEM-32531A 32K AAT TENE ‚ $364.95 
MEM-486532A JAK A & T = E $384.95 
MEM-6453JA GHA AS T $390.55 


MEMORY BANK - Jade 
4 Мне S-100 bank sotectaite expandable fa 64K 


MEM-997308 Bore board w mangal __-. $48 95 
MEM-99730K Kr! with na HAM : . 179,85 
MEM-32731K J25 kı п $199.95 
МЕМ-64733К бА kif 5249.95 
Assembled b Tested " 1 e, Add $50.00 


16K STATIC AAM - Mem Merchant 
4MHz M-power біліс НАМ bowo. IEEE S-TOO, bank 
Selectable addressable іп 4А blacks. dinne abla іп 1A 
артел! extended adorasstrig 


MEM-16171A IGKAST . 5149.95 


S-100 I/O Boards 


SYSTEM SUPPORT 1 - CompuPro 
Real hme clock Vube 16 Du) erva! merg, dual агыр! 
семнага 15 куші) up fo 44 EPROM HAM, RS-232C 
Siria! chi), provision for 9511A 9502 тай chin 


IOX-1850A SS)A&T (———— | _ 
IOX-1850C 557 СЕС. , TE TP $459.95 
IOX-1855A wih 9517 AA T . š $554.95 
IOX-1855C wth 951i CSC $654.55 
(ОХ-1860А with 9512 A & T , 5554.95 
(OX-1860C жі! 9532 CSC Ке 5854.95 

ІМТЕНҒАСЕН 1 - CompuPro 

2 serial f О ports 50-19 2& baud 

1O1-1810A АЕТ "ES $218.95 
IOr-1810C. СЕС $288.95 

INTERFACER 2 - СотриРго 

2 parallel 7 senal А umarrupt інтім 
10I-1820A АЯТ А $216.95 
iOi-1820C (50 $2098.55 


INTERFACER 3 - CompuPro 


Sor B channel saria! ID board for interrupt driven fthitlı-usBt 
sysiems up то 250K baud 


ІПІ-1835А 3 pol A & Т тн, 5550.05 
104-1838C 5 рон СЕС - - $628.95 
IOI-1838A 8 portak T amies $528.35 
IQi-1838C d por! CSC Eas - $749.85 
INTERFACER 4 - CompuPro 

J вала! ? parallel 1 Ceontiorucs parate! 

iQi-3840A AAT $314.25 
101-1840C CSC : . $414.95 


MPX - CompuPra 
Mult)-user | O mullipleser & intorrupt cantcoitaíi welt on- 
board 90854-2 CPU & 4X or IGK of HAM 


101-1675А 4K VPXK ARA T |. ., ‚ 5444.95 
ЮІ-ІБ75С 44 MPX СЕС 5534,95 
IGN-1BBOA ?6к MPX AAT $584.95 
І0І-18ЕОС '6& MPX CSC $574.95 


1/O-B - SSM Microcomputer 
Eight. software programmabin serial | О ports. 110 «19.25 
Baud шеді for muih- usi systons 


10)-1018А AST ' ' ‚ 5459.95 


(/О-5 - SSM Microcomputer 
Two sercalé 3 parallel i O роне. 110-19 28 Baud 
ІЮІ-1015А 447 p , , $269.95 


МРС-4 - SD Syslems 
Intelugent 4-роғі serial { О card. on-board Z-BOA, 2K RAM, 
4K PROM area on-board hrmwareg. fully bulleri. yactorod 
mērus. four CTC channels, add io SD Board sat tor 
powerlul multi-user System 


ІСІ-1504А А5 T w'sollwara .... .... $495.00 
110-4 - SSM Microcomputer 

4 sardi ! О naris pitis 2 paratiel !'O parts 

1O1-10108 Baro board ие. тали +, , +, $3500 

IOI-AOTOK. Ки with manual = , $179.85 

IOI-1010A А 4 T with manu —— $249.35 


2830 6 PORT SERIAL - C.C.5, 
Sir asynchronous H5-232C. зин! і О раға with 
programmable baud rates. 


1Ot-*304QA А А T with manual é ; 5573.95 


2710 4 PORT SERIAL - С.С.5. 
Four R§-2392C senal 1:0 ports wih lut hancdshaking 
(1OI-3050A А & Т wilh manu Ж” $319.55 


2719 2 SER & 2 PAR - C.C.S. 
Two RS-212C senal) О ports plus МОЙ tr parallel! О ports. 
IDI-308DA. А Е FT with талым $249.95 


See page 588 for Ordering Information 


8" Double 
Save $500.00 Dual 8” Disk Drive Sub-System Kit - $695.00 Assembled & Tested - $795.00 
IBM PC Accessories 


` Printers on Sale | 


NEW EPSONS with GRAFTRAX-plus 


e 


k 


MX-80 MX-80FT MX-100 


Available only from your local Jade Retall Store 
Dallas, Woodland Hills, 
Santa Ana, San Diego, 


Sunnyvale, Los Angeles 
Сай the store near you for price or information. 


INDUSTRIAL QUALITY PRINTERS - Okidata 
We Can Beat Any Price... Call Us Ii! 


Microline 82А 80/132 column. 120 GPS, 9 x 9 dol matrix, 
Friction feed, pin feed, adjustable vatia fad (optional), 
handias 4 рап forme up fo 9.6" wide, rear & bolom lead, 
paper tear bar, 100% duly cycfe/200,000, 000 character print 
head, bi-directional/logic seeking. bolh serie! A parallel 
Mierfeces included front рала! switch & program control of 
10 different form jengihs, uses inespensiva spool type 
t^bbons, double width 4 condensed characters, true lower 
cose doscayders А graphics 

PRM-43082 Friction & NN feed siss ......, Call 


Mitralina ВЗА 152/232 column, 120 CPS, lorms up lo 15" 
wide, comorable tractor, plus ай Ihe features of ihe D2À 
РАМ-43083 wilh FREE tractor ......-. «s... бай 


Microfine 84 132/232 column, Hi-spaed 200 CPS. full dot 
graphics Iul! in, plus alf ite features of (he ЫЗА, 


РАМ-42084 Contronica parallel osu 2.3-1. Gall 

PRM-43085 Soria! with 2K buffer „a, ...... бай 

PRA-27081 Appi сяго |. TD te wt te $39.95 
PRA-27082 Apple cable |............. ......., $19.55 
PRÀ-27087 TAS-80) cable hey 4a«4d"bebd4do t + 624.95 
РЯА-42081 2K hi speed seris! card ............. $99.95 
PRA-43082 Н-ға graphics ROMs В2А ..,........ 849.95 
PRA-43083 Hi-graphics ROWS ЗА. ...... .... 549,98 
РНА-42088 Tract’ option for B2À ...... ...... $49.95 
РНА-43080 Extra ribbons pkg. of 2 ............ 89.35 


8023 DOT MATRIX - NEC 
Ю0 CPS. proportional spacing. һі-гәксімнеп graphics, 
correspondence quality printing, bi-directional ғас! A 
friction laad. 
NEC-8023A 8027 рага! ,..... 
NEC-BQ23-01 8093 NEON ...... 


‚+4 49095 
eo. 917,95 


кә 4 


tebrot ¢ 


TP-1 LETTER QUALITY - SCM 
12 CPS daisy wheal printer from Smith Corona 
РЯ0-45101 Centronics parallel ................. 640,95 
PRD-45102 AS-297C seris ....... $646.05 


эз эз» poda 


LETTER QUALITY PRINTER - Jade 
Uses standard daisy wheels and ribbon cartridges, 16 CPS 
bi-directcarral printing, senti-Sutomalic paper onder {їр 
shoat or fan fold), 10/92/15 ich, up і 18" paper, built-in 
бойла suppression cover 


PRD-11001 Caninia ағайы .. ........... 5899.05 
PRD-11002 RS-232C serial mode! ,.. ...- -.-.. $989.95 
PRA-11000 Tractor Option és Eee eer ee һа: лун $169.95 


KSR DAISY WHEEL - Anderson-Jacobson 
Letter диву communications terminal printer with іші 
typawrier keyboard, 30 CPS Diablo print mschanism. AS- 
232 interface, includes trae printer stand with deluxe casters, 
print wheat, ribbon, frieiion feed siancard (iractor laag 
optional}, factory relurbished with 30 day warraniy, shipped 
етім collec! 

PRO-99100 AJ KSA printer ................ 
PRA-98200 Tractor option ........-. --. 


‚++ $985.00 
> ----- $180.00 


PRINTER PALS = F.M.J. inc. 
Desk top printer stand and continuous form paper holder. 
РА А-00080 for MX-80, MX-BOFT, Ой 82А, NEC .. $29.98 
PRA-99100 for МХ-І00, Oki BIA 4 BA inas ne ao 834.05 
РАА-@9700 for atlar quallly printarg .......--..-. $49.98 


Circle 254 on inquiry card. 


51/4" Disk Drives 


Tandon TM100-1 single-sided double-densily 48 TPI 
MSM-551001 ,... . ,, , 3219.95 ва 2 for 5199.95 on 


Shugart 5А4001 — single-sided doublg-densiy 40 track 
MSM-104000 . ......-,-, $23485ea 2 lar $224.95 pa 


Shugart 54455 hal-se double-sidedg 48 ТР 
MSM-104550 .... ... ... 9349 65 ға 2 lor $328.85 ва 


Shugart SA4B5 — hall-size dovie-3ided 98 TP! 
MSM-104650 $393.95 en 2 for 5370.95 ea 


Tandon TM100-2  doubla-sided dovble-dansity 48 TPI 
МЕМ-551002 $2764.95 ea 2 lor 5269,95 ев 


Shugart 54450 double-sided doubia-density 35 track 
MSM-104500 $349.85 2a 2 tor $329.95 on 


Tandon TMTO0-2  singis-sided doudla-densiy 96 TPI 
MSM-551003 . 5094 F5 ea 2 for £269.95 an 


Tendon TMTUU-4  doubio-auded doubie-densiy 96 ТР! 
MSM-S51004 ....... „ +, $384 95 па 2 for $374 B5 ea 


MPi B-51  sirigie-siced doubla-daensity 40 track 
MSM-155100 . ...... 5214 95 ра 2 lor $224,595 ea 


МРІ B-52  doubiu-sided doubla-dansity 40 track 
MSM-155200 . . 5144.95 ва 2 lor $334.95 ев 


MPI B-91 single-sided doubla-dansity 77 Наси 
MSM- 165300 seco заль 0169.95 ea 2 lpr 5958.95 en 


MPI B-92 doudie-sided doutla-density 77 Irach 
MSM-155400 ғаз 54689 95 ев 2 fot $459.95 on 


5%,” Cabinets with Power Supply 
EMD-000218 Single cab wipower supply .. .. 


„пз ттт» 
ко 486 44b 


чзкісіс 1 


+ > وچو 


teie 


.. $09.05 
$94.95 


END-000226 Dua! сар wipowar Supply =. . as 


8" Disk Drives 


Shugart SA810 
MSF-108100 ... .. 


Shugart 54880 — hall-nre double-sided douwhie-donatly 
MSF-106600 . , ‚ а-а $574.65 ва 2 lor $540.95 ва 


Shugart SABOTR — single-sided doutilg-gensity 
MSF-1308I4R . ... | , 5394.05 ва 210! $389.85 ea 


Shugar! SA851R — dovolg-sudeg doubte-danady 


Tandon TM848-1  singie-sicínd daubla-dan fthín-line 
MSF-55B481 .... .. 9379065 вв 2 lov $388.95 ва 


Tandon ТМ848-Р gouwe pied double dsn thin-lne 
MSF-550482 .,., . , #49495 ва 2 lor $484.95 aa 


Quma DT-8  double-siced douwbla-denety 
MBF -750080 $424.85 aa 2 for 5495.95 en 


Mitsublahl М2894-83 doutte-sided doubie-dansity 
MSF-288483 `. . $404.85 ea. 2 tor $474.95 еп 


Siemens FDO 100-8  singie-sided daubls-dansity 
MSF-201120 $274.55 ва 2 for $249.00 es 


half-size singie-aided doubie-denally 
5424 85 ға 2 ior $304.05 ва 


АЉ. 


“4 L] 


- +s ---- - - 


=з 4 + bod 


Dual Disk Sub-S ystems 


Disk Sub-Systems - Jade 
Handsome matal cabinei шіт proporiibnally balanced шг 
How System, rugged dual drive power supply, power cable 
kil, power switch, line cord, tuaa holder. cooling fan, navar- 
mar rubber feel, ан necessary hardware to mount 2-8" disk 
атуға, Gower Supply, and fan, does not inciude signal cabs. 


Dus! 8" Sub-Aarembly Cabinet 
END-000420 Bare cabine! -isre - ............ 259.95 
END-000421 Canai kil 1... .... 1..0 |... $225.00 
ЕМО-000417 AST = ns te а, -. 


8“ Sut-Sysiems - Single Sided. Ocubie Пелейіу 
END-000423 Ки w/2 FDIOO-BDs .... ...... .... %495.00 
END-000424 A А T w/2 FD100-UDs .,.,, .... 9795.00 
END-000433 К/і w;/2 5А-80106 .. 
ЕНО-000434 AGT wi? SA-SO!H» ..,.., i~a .- 51196.00 


4" Sub-Systema - Double Shed, Особа Density 
ЕМО-000426 Kit w/2 07-88................... 81224,05 
END-000427 Ad 7 w/2 ПТ-8з..,.........., 91424,95 
END-000436 КИ w/2 SA-8B5IRa ......... .... 57274,95 
END-000437 А & T w/? SA-BGTHSs ......., 2... 9a 47A. ра 


Prices may be slightly higher al our relai locations. Plaasa 
conieci iha Моге іп your area for exact pricing. 


Density Disk Drive 524 


Batata Па ъа аф ш 30990.95 | 


Е 4907 W. Rosecrans, Hawthorne, СА 90250 
а We mccepi cesh, checke, credit. carda, or Purchase Orders 


Б wa UPS Ground $0¢/Ib, UPS Aur $1 ПОЛЬ minimum change $3.00 | 


512K PC/RAM STACK - Hammond 
A high Quallly. high density memory expansion board far 
your PC. coot-quiet-raliable operation, fall parity checking, 
annua stacking socketa, sexparidabis from 2584 to 5128. 
MDRIVE high speed RAMdisk software Only 525.00 with 
255K ог 5125 board purchase. 


MEX-25600A 258K assembled 8 fested - . $795.00 
МЕХ-51200А 5/2Х axao mbled 4 tasted . , .. $999.95 
MEX-256008 MDRIVE dish emuialor .... ...... $2500 


256K PC/RAM - Hammond Engineering 
® [sat expandable from 644 io 256%, same high quatily 
standards as ihe НАМ Siach above. designed for medium 
momory ахрапшол ғәдшіғетеліз 


* MEN-G4000A G4K assembled 4 tested 2... .-. 5299.95 
MEX-128000A 128K assembled & tested - -. ... $399.95 
МЕХ-182900А 1920 258000 & tole , ., $499.95 
MEX-258000A 256K sisembimd & tested -. . . $559.95 


PC/SASI RAM - Hammond Engineering 
Three boards іп one, 258K of RAM, AS-232 asynchronous 
seria! intevface, and а SAS! (Shugart Assoc Standard 
interface) hard фак inferiace 


IGX-5000A PC/SASI RAM, Е , $1085.00 


РС EXTENDER CARD - Compute! 
High quality éxiender card with free connectors for IBM PC 
інің 


Т5Х-200А А4 Т with connectors ,, 542.95 


WIRE WRAP BOARD - Compulet 
Highest! qualliy, astremaly versatile proto typing board wiih 
guid plated card adge for ІВМ PC 


TSX-310A Proto board , . | 858,85 


cbt ір bee 4. + + 


Jade Bus Probe 


THE BUS PROBE - Jade 
insxpanaive 5. TUO Diagnostic Analyser 

So your computa: is Gown And you dam have an 
osnilfoadope. Anti you don? haee a front pens! You're nal 
яғала- mos! compurars have tier Occg ond! вай days But 
мһс! diagnose equipment such as an vacilloscope 
(éxpensiva!] ar a tron! panel (gepansiva!) ii can be very 
difhcul io pinpoint the problem Even i! you have an 
axtander board with à superfast logic probe. you Can't see 
mora ihan one signal ar a оте. You're stuck, nghi? 

Mot anymore. Jade it proud to offer our cost-offectve 
жәшнол jò (he problems mentioned abova THE BUS 
PROBE. 
hol you re а habbyis! wih а cantankerous Моде or а 
Heid technician with an annous computer owna: braathing 
down pour nach you'll ind THE ALIS PROBE speeds your 
repair umea remarkably. Just Mug гт THE AUS PROBE and 
you'll ba abia to sea aff the ЕЕЕ S-100 signals inaction THE 
BUS PROBE allows you іа see inpuls, Әшіршія memory 
tead& and wries. instruction felches ОМА channels 
vectored inferrupts. B ог 16 bıl wide data transfers, plus (ће 
ihree bus supply voltages 

Ап aàn-haard pulse generator can provide repelitive resms. 
inlernupts, or wall states, foe trouble shooting 


T5X-2008 Bare board i I fqir ок c 8 401 559.95 
TSX-200K Kil * күнү .. 3 i i $1 19.95 
T5X-200A Aa Т ЕН sett d» oF 1 FF (4% 3 1 $149.95 


Place Orders Toll Free 


Continental U.S, inside California i 
800-421-5500 800-262-1710 | 


For Technical inquirss c Customer Service call. ü 


213-973-7707 2 


TA IDE: | 
' 


Computer Products 


from quaiitied firms &inatiutions, Minimum ргаран order $15 
Callornis residents add 0596 tan Export customers outside tha 
US of Canada please add 10% 10 all prices. Prices and availibility 
весі lo change wiihoul nelice. Shipping & handling charges 


Unclassified Ads 


FOR SALE: Sever 100 megaoyte Cakomp Thae hard-dek 
стах: 2519510 per megabyte. Also. two 1500 ӘРІ 125 IPS ape 
dives with auto ad Al IBMecompatibie. тюбе cables arid 
manuals. Excelent for the indutiniout Nobby. Сай Avex at |305) 
3924128 or 90-3139 


FOR SALE: (MGA! 8080 22-4, 5.100 bus system, including 
Fron! panel. processor board, disk спее wath conmoller, 32K 
wate НАМ video board, гой ASCN keyboard wih interface por- 
tape Шагжы} vue ТУ at daplay, Mullen extender board 
wih Ки probe, BASC DOS, and monto 52150. Also. 
Саити rack with 19 ру 7? Zac panel area, тск rear 
door. outer wp, and cooking fan. Make an offer. Ronek) 
Roybal 854-105 Mewesota. Ave., San. Jose, CA 75525, |408) 
2927-2098 evenings. 


WANTED: COC Hawk Hmegabyte табак dive of 
Shugen SA-I OM Winchetler dove Must be reasonable Steve 
Waechter, РОН 3597 Fullerton, CA 92034, (2144 874-3071 
тұстар, B71 2863 days 


FOR SALE: BYTE from іше #1 through June !980. Mint 
condition with shed bow holder Best writen offer varii 30 
Gays of t ad Ir«lude name, address, end phone number С 
А Beece 1915 Whee Pose. Carroitron, TX 75007 


FOR SALE: Burrougrs 14000 computer сотуметь with tape 
Punch and punched tape тездет іп working согип You 
тыя мәміле s pmo WW fic m the back of a one ha ton 
pickup fuck Нең offer Russell Tany. RR |, Bow 28, 
Halgead. PA 18827 


FOR SALE: ОЧ CIS] computer win 48K чарс RAM. chidi 
&inch iik aves. 55021000290 processor. ай manuali. hwo 
operating systems, BASC and much sofware New 54400; 
s 52100 A Babudro, РОВ 5758, San Diego, СА 92105, 
(714) 20452546 


FOR SALE: Heath НЕ complete systern with 48K. RAM, 
Apon senai VO. СР/М-саржяғ wan НЕ}? dual hoppy disk 
СЕЊА and miscellaneous sofrware inciuded, plus more than 40 
тыз with ight use. System carefulty assembled. in exceitent 
сог. Wath ай manual $2675 value ui bt catalog, vl veli 
A ісі $1750 cling shipping Ck, wall seil separately Also, 
OKI КЕЧ (cw үйе needs work, keyboard and wdeo 
лау akay, make an ofer Gary Hammond, POS 54, Weri 
Beach, NH 03246, |503) 497-3571 evenings 


FOR SALE: Freau sysiem. Godbout Big 16 plus diver. 
analog YO. wnan termnal, cables, СР/МНО, СР/М-Өб. Pasca- 
МТ», Palatih, VEDIT and more Extekent concition 
Hart to beat at 52995. Кап Spie. 3400 Lloyrs Lane ES, 
Moose AL 36609 (205) 343-2820 everengs 


NOTICE: inmate. working with Burroughs 1800 senes т 
FORTRAN COBOL and BASIC Also, TRIBO Model | Leyet I 
Would lie to conespond and eschange ideas, programs, and 
«Jvanced concepn wish computer enthusiasts. МИ esecum in 
amiduals programma. ЗУ Км) аз [hey are СОРЛЫ (o ethic 
ti! benefi Also would йке hand cornes of TRGO software: 
gains: and educational Саъ Benunger PRÍOE-475. РОВ 56. 
1 ёпапагт OH 45036 


FOR SALE: Computolor й wih IEK RAM, 32K ROM disk 
15 MH? colw dyptay, 7) Key keyboard, RS232C рот, 24- nou 
Black, grapiece and DOS in BOA, ай manuals, and documeria- 
non io hardware and software included. Also, software irr 
сани Манана. word pocesyng, Date Base Managers, 
demk, слог. chess, Star Trek and екіні other game disks. 
Соз 52280. will sell Кн 51100 С Loveyy. 49 South У. Nauck. 
МА 01780. i17] 655.885] 7-9 p.m 


FOR SALE: vi» Uy Corriere back sues dimost one-half 
И each atut consi of praecpcal, useful, and enteriammg pro- 
quam for PET, VIC-20, CBM, and Super PET computers, 52 
cach Ako have several excaing arade-type games, $15 each. 
R Ganon 4? Caachwood A N.W . Calgary. Albena. 73H 
1G! Canal 


FOR SALE: Аарре i Pan computer күйі 16K RAM and 
Leerder Маса ТОО Флерт е | леп monio, Doth | 
year ok} Total price $1100 Селлед check | pay shipping Dr 
Aan J Gra 530 44m Brooklyn, NY 11220. (213 
43517|4 


FOR SALE: TRSBO 16K Level il wir Scot Adam? Adventure 
| trreugqn 3 and Starfighter, Әм) Five's Galaxy mvauon; Radio 
Snacks Сапст Demon Raaka-Tu. Space Warp and Dumb 
Terminal wrth cable Soft бегін Markeung’s Alien Defense: 
Med Sygem'& Labyfinin i upgiaded to an Oone | Aio, | 
wan тотоп on converting Ove POKE statements in 
Ayalon Hal's Tanktics rio something ) can изе an the Osbome 
ь ee Bauer, 40594. Donald. Eugene, OR 97405, |503) 


FOR SALE: Appie 1 system inching 4BK memory, Appiesoit 
in ROM, йак dave. 280 Softrand, К5-232С interface card, plus à 
Мулгу оѓ ave 100 programs, 52200 R. 5, Мете, 103 Wen 
Масне, Oak Ridge, TN 37830 1615) 482-5633 


FOR SALE: TI 994A computer that has been barely used 
5302 with ideo modulator and pos соттағы module. Т М. 
башта, 4758 South ^ppleuee Ave.. Tucson, AZ 85730, (602) 
790-4533 


WANTED: Apple computer programs to swap, including 
Mountain Computer Muse System disks ну Solin, 831 
Poplar & Missoula MT 5980? 


WANTED: informaron on Sofware vti medical applica- 
bons for à reference source on medical computing. і am in- 
tere1ed т prograsms related? ic edat diagnous. Deciuon mak. 
Ng. recond Кера), office managers. clinical research. or 
meca educator А іміз of avadable (moams and (err 
sources wi be meludec in the final publicabon. Jeffrey D. Hor- 
bar, M.D.. Computer Secon. P'ediatncs, Univeraay of Veron. 
Cotege of Медкізе. Given Building. Burengion, VT 05405 


FOR SALE: Microhche fetneval and readng sysem, 
AUREL computercontroleng Ақа, used image Sy uerms 
Mode 201 with computer interface, holds 720 fiche. 

59500 R Кет, 2929 East oth $ Tucson, Az 85776, [502] 
317-2535 of 526-4119 


FOR SALE: HM Corecong Sece rypewrmeripnnieer: 
51000. Converson was done by Micro Computer Devices of 
Caamia The unit лгісі a black box and accepts RS 2 32€ 
hal averisce hom terminal or mirocompuler. Extra features 
meche suid reduchon, dead-key daaxconnect [for foreign: 
language work), and г set of 24 typing elements Ао HP- 
62143A епт genter for HP-4 ІС programmable catcutator at 
one hat of te ін рсе М Barre, 2 Tudor City. 1-С North. 
New Yous. NY (0017 1212) 949-0009 


FOR SALE: BYTE #1 :hrougn 12/29 int excelent condition 
$150 ex Gest offer. Alto have meias Асы Капаш 2 КӚкіткін!» 
mutiny, BO US, TES: En Меге, aad Селе Строга Gary S. 
Fis, 5506 Слано Or Sactamengo. CA 95842 


FOR SALE: Processor Texcttinology ЭСА. -20 ternal computer 
has 16K memory pugan wih several prografm- casse Que. 
BASIC. Бесс Pencil Oy Strayer, etc. Бесполоте 144nch 
Dlack-arxd-whire TY monitor, Anderson Jacobson ПЕМ) А5041 
естек temas printer ihae geyes letercony кош тш» 
ресе at iowercase Complete setup lor 51600 Also 
Tekiroruk Model 5403 mainframe атас oscitascope МАСМ 
ахау readout in exceient cihên; 31600 Bab Goodman. 
POS 452, Alesana, LA 71301 BIE 44540257 of 440 14464 
“е b pm 


FOR SALE: 14-36 DECwnrter. тсн RS 232C wrertace, 
hell, casrers, cover, manual. et Perfect cordon: $900 (plus 
Wapping or vade for video terminal, Ано selling Tally Моде! 
470 niqh-peed paper-tape purich and Model 424 reader, $50 
each. Рнтес 100 спа pointer. 3100 Paper tape: &2S/raxe (2H 
йы Pete Sman. POG 150, Sve Lake, NH 03875. 1503) 
367-8009 


UNCLASSIFIED POLICY: 


LEGAL NOTICE 


U.S. POSTAL SERVICE 
STATEMENT OF OWNERSHIP, 
MANAGEMENT 
AND CIRCULATION 
(Required by 39 U.S.C. 3685) 


1. Та of publicalion: BYTE. 

2. Date of Hiling: September Р4, 1982. 

3. Frequency of issue: monthly. 

ЗА. Number of issues published annually: 12 
3B. Annua! Suhacripilon Prica: £19.00. 

4. Complete mailing address of known office 


ot 


pudlicalion: 70 Main S(rael, Peterborough, NH 03458 
5. Сотрігіг mailing address of the headguartere 
ûr generu! business offices of tha publishers: 122! 


Avenue of tha Amaricas, New York, NY 10020. 
6. Full names and complele malling address 


ol 


publisher, editor, and managing editor: Publisher, 
Virginis Londoner, 70 Main Street, Peterborough, NH 
03458, Editor, Christopher P. Morgan, 70 Main Street, 
Peterborough, NH 03458, Managing Editor, Mark Haas, 


70 Main Streat, Paterborough, NH 03458. 


T. Owner. Tha owner is McGraw-Hill, inc... 1221 


Avenue of fhe Americas. Now Yovr. 


МҰ 10020. 


Stockholders holding 1 percent оғ more of stock are: 
Оолак C. McGraw, Jr.; Harold W. McGraw, Jr., Jot C | 
McGraw; William Н. McGraw; June M. McBroom: 
Ellzabath McGraw Webster, all of TPP! Avenue of ihe 
Americas, New York, NY 10020; Publie Reliremern! 
Board of Ото, 277 East Town бігав! Columbus, OH 
43215; College Retirement Equites Fund, 730 Third 
Avenue, New York, NY 10077: E. |. du Рог De Nemours 
4 Company, inc. с/о Wikninglon Trust Company, Bor 
146, t Aodney Squara, Wilmington, DE 18899, Cade ё 


Со. c/o Chase Manhatten Bank, ALA, 1211 Ателие 
та Americas, Ман York, МҮ 10076 


of 


В. Known bondholders, morigagees, and other 


security holders owning or holding 1 percani 


or 


more of 10491 amount of bonds, morigages or other 


securities: None. 
9, Not applicable. 
40, Extenl and nature of circulatian: 


Actual 
Average 
No. Coples 
Each мәне 
During 
Preceding 
12 Months 
302,000 


. Tota) No. Coplas 330,000 
. Ракі Circulation 
1. Sales through 
dealers and carriers, 
зігаеі vandors and 
counter salen 
2. Mail Subscription 
С. Total Pald Circula- 
{lon 
. Free distribution by 
mall, carrier or other 
means samples, 
complimentary, and 
oihar free coplea 
Total disinbutlon 
. Соріза noi 
diatributed 
1. Office usa, left 
over, unaccounted, 
spoiled altar printing 
2. Raturn from newa 
agents 
G. Total 


6,045 


10,068 
302,000 


No. Caples 
of Single 


Published 
Nearest 10 
Filing Date 


11. t cartity that the statemenis made by mo 


above аға correct and complete. 
BYTE 


Virginia Londoner, Publisher 


Readers who have camputer equipment to Duy, seil, 


Or 


trade or who are requesting or giving advice may send a notice to BYTE for inclusion in the 
Unclassified Ads section. To be considered for publication, an advertisement must be non- 
commercial (individuals or bona fide computer clubs only), typed double-spaced on plain 


white paper, contain 75 words or fewer, and include complete name and address. This ser- 
vice is free of charge; notices are printed once only as space permits, Your confirmation ol 
placement is appearance in an issue of BYTE as we engage in no correspondence. Piease 
allow at least three months for your ad to appear. Send your notices to Unclassified Ads. 
BYTEIMcGraw-Hill, РОВ 372, Hancock, NH 03449. | 
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Unclassified Ads 


FOR SALE: Motorola Exorset 30 computer: АЙК expiyartahie to 


mona, and more. Al for $3000 Geb. |312) 
547-061 1 everwngs 


FOR SALE OR TRADE: vogue 400C Line Pieter Heavy 
($00 05] duty. large. Fast (500 tomy power, әуділізіг in exchange 
for STO оғ Мі cards, cash. and/or antique. dasar, or bea: 
seller Computes Nenmure (pre-79 BYTE. Knuth. оп Ken. erc) B 
9 - ЕО, Weu Townsend. МА 01474, 4617) 597-6247 or 
858-5125. 


FOR SALE: SYM- sngie-boand computer arki 32K memory 
board. Both for $250 or best offer, Charles Нәтфиее, POS 947. EI 
Cema. CA 94530, (415) 527-5577. 


FOR SALE: Back куех of computer magasnes. 9 wies, 124 
wues. 1977 ro (982. Send SASE for Еч. David Н Summer. РОВ 
7000-140, Redondo Beach, СА 90277 


Ұға Marocomputexg. and ВҰТЕ ¥ you have any of these 
magannes in ехоебел condeon for sale. send maganne bies, 


увах, volumes number. and your asking реке. Ammony 
Ayomarmis, РОВ 512, Stabon P. Toronto, Omtata, MSS 27) 
Canada 


Article # Page Article 


System, Fart 


eds to Death 
ign Techn 
Per 
л. 
Cosm Conquest 
Ricachet 


ames 


Deadline 
Penetrator 


SOOO тьш N = 


Character Editor for the Atari 


Action Games for the VIC-20 


FOR SALE: Used Apple i! Phn wath 4BK. modern, and mieger 
card for 51100. In excefient woking condaon. David Alben, 330 
Eas Fist & New York, NY 10021. |212) 996-7438 


WANTED: OS C? OEM: advise on age, condition, and price. 
М Ник, РОВ 207, Old Westbury, МҮ 11568, 15! 6) 626-1255 


FOR SALE: Vanous back aues of Ks oa Мите лү. 53 
кише: postage. (Ol HASC Cramputer Gem by Ahl 54 Pro 
ате For сосн by Blechmann, 55 ncludes postage Poen 
SHAAN] Procoles by Lawn. 55 includes postage. Мас Age. 
құз of Meooprocessars by Chamberlain, $12 includes posage 
Ежсезе postage will be tunded. Douglas Sewan. 15 Mountan 
View 2d. Cape Емар. ME 04107. 1207) 767-2351 


FOR SALE: 46 ies at НҮТЕ from November 1977 to June 
(Fae Ako. 12 recen issues of Creatine Cormpuring and ұлтан 
comes of onComoauerd Compile Bes сі Byte volume |, aret 
ЕЕЕ Mevorprocessors & Moccomeges, second роп Subjects 
range from compuler ar (о voice ymher Many aries on 
hardware consuucoon Magannes «xtude hundreds of super 

for TRS-80. Appie. РЕТ, and EM. Ай for 380. Dawd 
Luneau, RFD 9 Box НВА, Concord, NH 03301. (603) 225-4743 


WANTED: Computer terminal wah modem. } am just begirr 
fang Io use a computer and have access FO а OEC- 10 әулет. i am 
өкілі) for a quality гептилді wath modem in good veorkmng conc 
Con af а very reasonable price. В Lieverman, 527 Bevery Rd, 
Paisburgh. РА 15242, |412) 343-2506 of 524-3763 


Build the Circuit Cellar MPX-16 Computer 
е Colnless Arcade—Rediscovered 

The Vectrex Arcade System 

es and Ideals 


Crawford 
Ray 
Sartor-FAngus 
Williams 
Kavanagh 
Morgan 
Wszola 

Kilby 


Microshei! and Unica, Unix-Style 


Enhancements for CP/M 


Kern 


User's Column: A Slew of Languages, а Slap 


at Documentation, and a Curse at Keyboards 


s Pournelle 


Autocontrol’s AC-B5, a CPIM System 


on One Board 


The Soundchaser Computer Music Systems 


Benedict 
Moog 


^ Brief Introduction to Electronic 


Music Synthesizers 


Moog 


The 8051 One-Chip Microcomputer: A Most 


Powerful Microcontroller 


Boyet, Katz 


Problem-Orlented Language. Part 1: A New 


Method of Input 


Practical ксы ead i mm Design 
RS-BO Dis 


Multidos—A New Т 


Operating System 


Condor 


ries 20 DBMS 


Finger 
Belics 


Archer 
Abbott 


Test Your Memory Using the 


Barber-Pole Algorithm 


A Versatile Low-Cost Microprocessor 


Controller Module 
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WANTED: MSA УОР-80 БАК RAM with Binch disi dives, m 
good condwon A.M Agapos. 147 Bradiey Or Sanli, LA 20458, 
(504) 206-6896 or 643-0791. 


WANTED: нер for Meucan compurer hackers They need 


to James Moran. 9873 шуя. El Paso. TX 79927 


FOR SALE: Commodore VIC-20 in good cordoan сілі 


Answers to "Board to Death" 
quiz on pages 94-95, 


Photo 1: Panasonic Link (hand- 
held computer) 

Photo 2: Commodore VIC-20 
Photo 3: Colonial Data Systems 
SB-80 

Photo 4: California Computer 
Systems 2200A 

Photo 5: Corvus Concept 
Photo 6: Apple Il Plus, revision D 
Photo 7: 16К-буте TRS-80 Color 
Computer 

Photo 8: Western Digital Pascal 
Microengine 

Photo 9: Atar! 400 

Photo 10: Sinclair ZX80 

Photo 11: Autocontrol AC-85 
Photo 12: IBM Personal Com- 
puter 


Speech Synthesizer ' 
Speaks Up 
for Number One 

BYTE readers again have put 
Steve Ciarcia in the top spot. His 
article "Build the Microvox Text-to- 
Speech Synthesizer; Part 1: Hard- 
ware” has eamed him first place in 
the September BOMB contest. He'll 
receive the S1OO prize. Second 
place goes to Senior Technical 
Editor Gregg Williams for his prod- 
uct description of "The Epson 
ОХ-ТО Valdocs System,” As a staff 
member he is not eligible for the 
550 second-place award. And 
Robin Moore earned third place for 
his review, “The Apple Il} and its 
New Profile.” 


Inquiry No. 


et EN ttm. 


47 


81 


. 2Sudc2baskesRen.29gEgEATUS 


Pags No. 


arin STREET COMPUTER 553 

8502 PROGRAM EXCHANGE 489 

800 SOFTWARE 199 

A SYSTEMS CORP. 174 

A.S T RESEARCH 45 

AB COMPUTERS 542 

ABACUS DATA INC B0, В! 

ABC DATA PRODUCTS 158 

ACCESS UNLIMITED 487 

ACKERMAN OIGITAL SYS. 517 

AQA-VISION 409 

АООМАЕТЕН CORP 552 

ADISA CORP. 494 

ADV. MICRO TECHNIQUES 362 

ADV GOMP.PROD 582, 583 

ADV DIGITAL CORP. Же 

ADV.DIGITAL PAOD, 564 

ADV DIGITAL PROD. 555 

ADV.LOGIC SYSTEMS 431 

ADV.SYS. CONCEPTS 544 

AEGIS SYSTEMS 496 

AEON ELECTRONICS 554 

AFTERTHOUGHT ENG. 558 

ALF PRODUCTS, INC 278 

ALL ELECTRONICS CORP 364 

ALPHA BYTE COMP.PROD. 58, 59 

ALPHA B'YTE come PROD. 306 

ALPHA BYTE COMP.PROD. 346 

ALPHA SOFTWA RE i 2 

ALSPA СОМР.5 

ALTOS СОМР, 575. 232, 233 
AMDEK CORP. 

AMER.SMALL BUSN. COMP 218 

AMER.SOUARE COMP. 173 


ANAGAPA RESEARCH ASSOC. 542 


ANGELS GOMP PROD 564 
APPARAT INC. 27 

APPLE COMPUTER 140. 141 
APPLE COMPUTER 257 
APPLEWARE, INC. 353 
APPLIED BUSN.CONCEPTS 164 
APPLIED CREATIVE TECH. 501 
APPLIED SOFTWARE TECH. 195 
ARBA 138 

ARCHIVE 325 

ARK MICROSYSTEMS 334 
ARTIFICIAL INT'L.RESRCH. 164 
ASAP 373 

ASAP 471 

ASC ASSOCIATES 354 
ASHTON-TATE 72, 74 

ASPEN SFTW.GO 32 


ATARI 121 
ATHENA COMP 4 ELECTRA SYS. 3 
ATSUKO COMPUTING INT'L 554 


AUTOCONTROL INC, 544 
AUTOMATED EQUPMNT. 230 
AVOCET 240 

АУЛ ELECTRONICS 33 

B&B ELECTA. 548 

GAB ELECTA. 554 

B & 6 ELECTA 584 

BASF 17 

BASIS, INC. 400 

BAUSCH А LOMB INSTR. 575. 36 
BAUSCH А LOMB INSTR.SYS, 35 
BAY TECHNICAL ASSOC 444 
BELL. JOHN ENGR. 563 
BHAT 185 

BIBLIOGRAPHIC RETRIEVAL 5? 
BINARY CORP, 550 

BISON PROD INC. 370, 371 
BISON PROD INC. 370, 371 
BISON PROD INC. 370, 371 
BISOM PROD INC. 370, 371 
BISON PROD INC. 370, 371 
BISON PROD INC. 540 
BOTTOM LINE, THE 291 

ВР) SYSTEMS 215 

BRIDGE COMPUTER 238 
BRIDGE COMPUTER 544 
BYTE BACK ISSUES 108 
BYTE PUBL. INC. 405 

BYTEK COMP. SYS. 473 
BYTEWRITER 28 

САВ-ТЕК, INC. 340 
CAB-TEK, INC 556 

CAB-TEK, INC 56% 

CALIF. DATA CORP. 545 
CALIF. DIGITAL 580, 581 
CALIF.MICRO.GCOMP. 461 

СОН SYSTEMS 584 
CENTENNIAL SOFTWARE 262 


Inquiry Мо. 
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Reader Service 


Page Мо. 


Page No. 


CHECK-MATE 210 
CHECK&-TO-GO 227 

CHIPS & DALE 512 

CHRISLIN INDUSTRIES 243 
CLEVELAND CONS.COMP а 
COMPONENTS 545 

CMA 194 

CMC. INT'L 288 

COGITATE 554 

COLLINS INTL.TRADING CO. 327 
COLONIAL DATA SERY. 309 
COLUMBIA DATA FROD. 37 
COMMODORE BUSN.MACH ТӘ 
COMMUNICAL, INC, 387 
COMMUNICATION RESEARCH 421 
COMMUNICATIONS ELECTR. 217 
COMP.AELECTR. SUPPLY SVC. 433 
COMPONENTS EXPRESS 363 
COMPONENTS EXPRESS 489 
COMPUADD 357 

COMPUCART 107 

COMPULINK CORP. 22 
COMPUPROI/GODBOUT 117 
COMPUPRO/GODBOUT 188, 150 
COMPUSHACK 456, 457 
COMPUTER AGE 1 

COMPUTER APPARATUS 497 
COMPUTER CHANNEL 365 
COMPUTER COMPONENTS 
UNLTD. 479 

COMPUTER DISC, OF АМ, 275 
COMPUTER DISCOUNT PROD. 549 
COMP ENTREPRENEUR 485 
COMPUTER EXCHAMGE 110, 111 
COMPUTER EXCHANGE 140, 111 
COMPUTER EXCHANGE 110, 111 
COMPUTER FUTURES 410 
COMPUTER INNOVATIONS 475 
COMP. LEARNING TREE 496 
COMPUTER MAIL ORDER 204, 205 
COMPUTER PLUS 144 
COMPUTER SHOPPER 511 
COMPUTER SHOPPER 550 
COMPUTER SOLUTIONS 294 
COMPUTER SPCLTIES. 188, 189 
COMPUTER STOP, THE 4 
COMPUTER TOOLBOX, NC 550 
COMPUTER WRHSE. 322 
COMPUTERS WHOLESALE 166 
COMPUTERWORLD INTL 355, 350 
COMPUTING 339 

COMPUVIEW PROO.INC. B7 
CONCURRENT CORP. 332 
CONDOR COMP.CORP. 388 
CONSUMER COMP. 212 
CONSUMER COMP. 213 
CONTROL CORP 852 
CONTROL DATA 182, 193 
COSMIC COMP-UNLTD 558 
COST PLUS COMP. 580 

CPU SHOP, THE 550 
CREATIVITY UNLTD. 550 
CROMEMCO СИ, 1 

CROMEMCO 2 

CSCS 358 


CSD 568 

CUSTOM COMP TECH 4378 

CUESTA SYS. 504 

CYBERNETICS INC. 74 

D. ARMSTRONG CO. INC. 477 

DPUNCH 666 

DAMAN 357 

DATA ACCESS CORP. 429 

DATA BASE SOLUTIONS 172 

DATA Dr ی‎ 548 

DATA MAIL 453 

DATA SOURCE SYS.COAP. 251 
DATA-LINE 548 

DATASMITH 487 

DATASOUTH COMP.CORP. 8B 

DATASOUTH COMP.CORP 155 

DECISION RESOURCES 145 

DENNISON KYBE CORP. 43 

DESIGNWARE INC 560 

DIGITAL DIMENSIONS 315 

DIGITAL EQUPMNT.CORP 258. 256 

DIGITAL MARKETING 6 


DIGITAL RESRCH. COMP 561 

DIP INC, 348 

DISCOUNT SOFTWARE 21] 
DISK SUPPLY CO. 35 

DOKAY COMP.PROLD.INC. 584, 685 
DOW JONES SOFTWARE 223 


Inquiry No. 


OUAL SYS.CONTROL CORP 66 
DUAL SYS.CONTROL CORP. 70 
OYSAM CORP. 228, 224 

Е/2 ASSOC, 416 

EASTERN ENTERPRISES 491 
ECONOMY PERIPHERALS 564 
ECOSOFT 507 

EDGE MICROSYSTEMS 548 
EDUCATIONAL MICROCOMP 566 
ELCOMP PUBLISHING INC 342 
ELECTRONIC SYS.FURN, 323 
ELECTROSONICS 558 

ELLIS COMPUTING 10 
EMERGING TECH .CONSLT, 481 
EMPIRICAL RESRCH. GAP. 34 
ЕМЕНСОМР 544 

ENGINEERING SPECIALTIES 554 
ENGINEERING SPECIALTIES 334 
EPSON 28D, 281 

ESSEX PUBLISHING 477 


200 EVOLUTIONARY ELECTRINC. 475 


EXECUTIVE PERIPHERAL SYS, 401 
EXPOTEK 228 

FIBERFAB, INC, 302 

FORD MOTOR CO, 351 
FORMULA INT'L 253 

FOX & GELLER INC. 330 
FRANKLIN COMP.CORP. 217 
ЕНОВСО 504 

G-H COMPUTER SYS. 454 
GARDEN OF EOEN COMP. 582 
EE ot SOFTWARE 487 


GIFFORD COMP. SYS. 352 

GILTRONIX,INC, 164 

GIL TRONIX.INC. 556 

GLOUCESTER COMP, 354 
СТЕК INC 

H&E COMPUTRONICS 221 

HAYES MICROCOMP.PROD. 103 

HAZELTINE CORP. ra 

HEATH COMPANY 

HOLLISTER MICROSYSTEMS 558 

HONOR SYS.SOFTWARE 562 

i.B.C. 19 

IBM 200, 201 

ІВМ INSTRUMENTS INC. 440, 441 

IDE CORPORATION 411 

IMS INTERNATIONAL 125 

INDIGO DATA SYS, INC, 113 

INNOVATIVE RESEARCH 494 

INNOVATIVE SOFTWARE 178 

INNOVATIVE SOFTWARE 355 

INSIGHT ENTERPRISES 562 

INTL. MICRO SYS. INC. 504 

INTL. PUBLISHING & SFTW. 311 

INTL, TRADE CONSULTANTS 560 

INTL SFTW. ALLIANCE 396 

INTEGRAL DATA 575. 279 

INTEGRAND 264 

INTEK 564 

INTELLIGENT ARTEFACTS 463 

INTERACTIVE MICROWARE 154 

INTERACTIVE STRUCT. 17? 

INTERACTIVE STRUCT 320 

INTERGRAPHICS 558 

INTERTEC DATA SYS. 29 

INTEX SYSTEMS 146 

ЮТС 552 

IPEX INT'L. 544 

(SA CO.LTD. 307 

4.C.S'YSTEMS 20 

JADE COMP.PROD. 586, БЕ? 

JADE COMP. 247 588 
JAMECO ELECTR. 568, 569 

JOR MICRODEVICES 572, 573 

JORA MIGCORDEVICES 574, 575 

JIM-PAK 567 

JAT SYSTEMS 11 

KADAK PROOUCTS 422 

KERN PUBLISHING 179 

LABORATORY MICROSYS. 548 

(АМЕН BUSN.PHOD. 321 

LEADING EDGE PROD. Cil 

LEHMANN А ASSOC. 564 

LIFEBOAT ASSOC, 424, 425 

LNW RESEAACH 101 

LOSO DRIVES INT'L. 551 

LOGICAL DEVICES 493 

LOMAS DATA PRODUCTS 381 

LOW COST PERIPHERALS 560 

(ҮНЕМ COMP.&YS8. 356 


Ta get further information on the products advertised in BYTE, fili out the reader service card with 
your name and address. Then circie the appropriate numbers for the advertisers you select from the 
list. Add a 20-cent stamp to the card, then drop It in the mail. Not only do you gain information, but 


Our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big- 


ger BYTE. Тһе index 15 provided as an additional service by the publisher, who assum 


- 


errors or omissions. *Correspond directly with company 


es no liability for 


Inquiry No. 


Page No. 


( ҮНЕМ COMP. SYS, 552 

LYBEN COMP.SYS 558 

LYBEN COMP.SYS. 560 

LYCO COMPUTER 495 
MACROTECH INT'L. 

MAGNETIC INFORMATION 556 

MAILCOMP INC. 3 

MARGEY INC. ы 

MARCEY INC. 446 

MARCEY ING, 447 

MARYMAC INDUSTRIES 430 

MASTER ELECTR.INC. 478 

MATCO DATA PROD. 389 

MBI 552 

MGNEILL 497 


290 MCGRAW-HILL COLL.DIV. 455 


324 


MCP COMP.PROD. 584 

MEDIA DISTRIBUTING 368 
MEMORY MERCHANT 287 
METAVAN ІМС, 164 

МЕЈ ENTERPRISES INC. 347 
MICRO BUSINESS WORLO 3 
MICRO COMP. CO. INC. 55 

MICRO CONTROL n. 42 413 


E 
MICRO MANAGEMENT SYS 437 
MIGRO MIN 
MICRO MINT ІН 
MICRO PRO. INT'L, 454, 465 
MICRO SCI 263 
MICRO TECHNOLOGY 560 
MICRO TECHNOLOGY 568 
MICRO WEST 442 
MICRO WORKS, THE 176 
MIC ROCOMP.BUSN.IND 127 
MICROCOMP BUSN. IND. 229 
MIGRODYNAMICS 550 
MICROHOUSE 208, 208 
MICRON TECHNOLOGY 387 
MICROPERIPH.CORP, THE 558 
MICROPROCESSORS UNLTD. 560 
MIGROSOFT 304; 305 
MIGROSTUFF, ING. 119 
MICROTECH EXPORTS 308 
MICROWARE 544 
MIKOS 60 
MILLER MICROCOMP.SERV. 366 
MIND SYSTEMS CORP 170 
MINI MICRO MART 316, 317 
MINI MICRO MART 570, 571 
MONARCHY ENG.INC. 548 
MONITOR DYNAMICS 544 
MORROW DESIGNS 434, 435 
MOUNTA!N VIEW PRESS 417 
MPC P PERIPHERALS 69 
Mn sv SYSTEMS CORF, 224 


N.W y No. 580 
NABU COMMERCIAL 
TERMINALS 377 
NCCJAFIPS 451 

NEBS 473 
NEG HOME ELECTR USA 206 
NEC INFORMATION SYS. 115 
МЕС INFORMATION SYS. 185 
NETRONICS 301, 555 
NETWORK CONSULTING 
CORP. 1B 
NEW GENERATION SYS. 220 
NEW GENERATION SYS. 586 
NEW VISION 416 

ORSOFT CONSULT. 184 
NORIR HILLS CORP. 184 
NORTH HILLS CORP. 550 
NORTHWEST INST. SYS.ING. 
336, 337 
NOVATION 484 
NOVATION 485 
NRI SCHOOLS ELECTR. DIV, 448 
OASIS SYSTEMS 261 
ODESTA 99 
OFFICE AUTOMATION CONF. 445 


350 OMEGA SALES 268, 269 


OMNI RESOURCES 245 
ORANGE MICRO 267 
ORANGE MICRO 267 
ORANGE MICRO 171 


H 558 
ORGANIZTL. MGMT. SYS. 364 
ORGANIZTL MGMT, SYS. 560 
ORYX SOFTWARE 361 
OWENS ASSOC 384, 385, 503 
PAICE. 556 
PACIFIC COMPUTERS 248 
PACIFIC C —M 354, 484, 


PALOMAR С COMPEQUIP 468, 469 
PAN AMERICAN ELEC INC. 487 
PANASONIC 122, 123 

PC? 498 


PC MAGAZINE 225 
PEACHTREE SOFTWARE 40. 41 
PERCOM DATA 7 

PERFECT SOFTWARE 12, 13 
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Inquiry No. Page No. inquiry No. Page Na. Inquiry No. Page No. inquiry No. Page No. 

73 PERIPHERALS UNLTD. 338 410 SAW COMPUTER SUPPLY 353 444 SUNTRONICS 350 475 U.S. ROBOTICS 138 
374 PERSONAL СОМР.5Ү5. 300 411 5-100 INC. 493 445 SUNWEST SOFTWARE 556 476 U.S. EXCHANGE 554 
375 PERSONAL SYS.TECHN, 83 434 3 D.SYSTEMS 245, 248 446 SUPERSOFT 131 477 U.S, EXCHANGE 562 
378 PICKLES & TROUT 235 412 $5.1. 656 447 SUPERSOFT 132 478 ULTRA MAGNETICS TECHN, 139 
116 PION INC. 254 SAFETER 562 448 SUPERSOFT 135 479 UNIFIED SOFTWARE SYS. 554 
377 POLYGON ASSOCIATES 513 413 SAGE COMP. TECH. 231 449 SYNCOM SYSTEMS 26 48) VERBATIM CORP. 175 
37B PRACTICAL PERIPH. 24, 25 414 SATURN SYSTEMS INC, 236 540 SYSTEMED CORP. 566 500 VECTRIX 234 
479 PRINCETON GRAPHIC SYS. 183 415 SAVVY MARKTGINT'L. 47 450 TARBELL ELECTA. 495 481 VEYTEC INC. 475 
380 PRIORITY ONE 576, 577 510 SCION CORP 5 546 TATUM LABS 334 531 VICTOR BUSN.MACH. 255 
381 PRIORITY LONE 578. 579 511 SCION CORP 5 451 TAYCO BUSINESS FORMS 544 482 VIDEX 271 
382 PRO МІС S, 564 512 SCION CORP 5 ава ТО). 284 483 VISIBLE QOMP.SUPPLY 495 
184 PROFESSIONAL DATA. БҮЗ. en " SCOTTSDALE SYSTEMS 388 _ 452 TECH-DATA CORP. 416 “ VISICORP INC. 247 
38$ PROGRAMM 417 SEATTLE COMP, PRODS. 292, 2€ 453 TECH-DATA CORP. 566 485 VISTA COMPUTER CO, 65 
388 PROTOSYS 64 418 SEIKOSHA CORP. 105 * TECHNICAL SVS CÓNSLTNS. 343 488 VOTRAX 375 
287 PURCHASING AGENT,THE 277 173 SERVICES SQUARED 455 TECMAR INC. 61 487 VOTRAX 493 
552 QTIGOLDEN WEST 187 418 SIERRA DATA SCIENCES 39 * TEKTRONIX INC. 137 “ УА БАТА 481 
288 QUADRAM CORP. 272, 273 420 SIGMATEK 550 457 TELECON SYSTEMS 161 488 VYNET CORP. 489 

ЕЗ QUADRAM CORP. 282 421 SINGLE SOURCE SOLUTIONS 196 458 TELETEK 55 480 WALL STREET JOURNAL 461 
390 QUANTECKNA 190 422 SLUDER 479 459 TELEVIDEO INC. 312, 313 " WARNER ROBINS AFB 218 
391 QUANTUM DATA 473 423 SOFT IMAGES 109 460 TEAMINALS TERRIFIC 8 490 WASHINGTON COMP SERV 144 
302 QUARK ENGINEERING 157 424 SOFTECH MICROSYS. 77 523 TEXAS COMP.SYS. 379 481 WASHINGTON COMP.SERV. 557 
393 QUASAR DATA PROD.INC. 153 425 SOFTQUEST 47 524 TEXAS COMP.SYS. 379 493 WEST STAR MICRO 224 
501 QUGIE pata ы 288 426 SOFTWARE BANC 51 525 TEXAS COMP.SYS. 3 "^ WESTICO INC. 203 
384 QUEST ELECTR. 565 427 SOFTWARE CONSLTG.SERV. 550 526 TEXAS COMP.SYS. 37% " WMHITESMITHS LTD. 335 
395 QUEST RESEARCH INC. 562 428 SOFTWARE DISTR. 82 627 TEXAS COMP.SYS. 379 66 WHOLESALE SUPPLIERS 353 
396 QUICK TAX 420 SOFTWARE MODELS 172 482 TEXAS INSTRUMENTS 289 494 WILD HARE COMP.SYS. 407 
399 RACET COMPUTES 156 430 SOFTWARE PUBLISHERS 562 483 TEXAS INSTRUMENTS 241 496 WIN/MILL RESEARCH INC. 256 
400 RADIO SHACK CIV 431 SOFTWARE STORE 548 484 THINK SOFTWARE 364 498 WINCHENDON GRP.,THE 550 
401 НАМА SYSTEMS 30, 31 432 SOFTWARE TECHNIQUE 558 485 THINKER'S SOFT INC. 492 497 WINTEK CORP. 552 
402 RCE 415 SOLIO STATE SALES 31D * THORN EMI 296, 297 488 WINTERHALTER & ASSOC. 487 
403 ACS INC. 218 435 SONICS MICRO SYS. 344, 345 487 ТІС-ТОС SYSTEM 558 500 WORDTECH SYSTEMS 492 
404 RED BARON COMP.PROD. 180, 161 438 SOUTHCOAST СОМР.5ҮЗ, 544 * ТІММЕҮ ROBT. GRAPHICS 531 492 
408 AED GATE PUBL.CO. 386, 387 437 SOUTHERN COMP SY: 506 TMP/UNITED SOFT. CO 151 502 M COMP 3 303 
406 RENAISSANCE TECHN, 238 438 STAR MICRONICS 488 TRANSNET CORP. 340 
538 RICKERDATA 566 439 STREET ELECTR. CORP. 126 470 TRISTAR DATA SYS. 348 
407 RIXON 226 440 STROBE 23 471 TSK ELECTR.CORP. 189 
408 RKS INDUSTRIES, (NC. 481 442 STRUCTURED DESIGN 558 473 U.S. MICRO SALES 546 А 
409 5С DIGITAL 443 SUNNY INT'L, 545 474 U.S. MICRO SALES 547 Correspond directly with company. 


Natlonal Advertising Sales Representatives: 


Northwest |415) 964-0706 

AK, HI, WA, OR, ID, MT, WY, 
Northern Callfornla, Nevada Except 
Las Vegas, Western Canada 


Hajar Associates 
1000 Elwell Ct, 
Sulte 124 

Palo Alto, CA 94303 


Northeast [617] 444-3946 

ME, NH, VT, MA, CT, RI, DE, MD, 
VA, WV, OK, TX, Upstate NY, 
Eastern Canada 


Hajar Associates 


280 Hillside Ave. 
Needham Helghts, MA 02194 


Southeast (305) 628-3525 
МС, SC, GA, FL, AL, М5, ТМ, 
KY, LA 


Hajar Associates 
Diplomat Bldg. 

5400 Diplomat Circle 
Sulte 205 

Orlando, FL 32610 


Midwest |312) 966-0160 
MN, WI, MI, ЈА, IL, IN, ОН, 
MO, NE, KS, ND, SD, AR 


Hajar Associates 
5225 Old Orchard Rd. 
Suite 50 

Skokle, IL 60076 


Southwest (714) 540-3554 
UT, CO, AZ, NM, Las Vegas, 
Southern Callfornia 


Hajar Associates 

3303 Harbor Bivd. 
Suite H-4A 

Costa Mesa, CA 92626 


Mid Atlantic (201) 741-7744 
NY, NYC, NJ, PA 


Hajar Associates 
321 Broad St. 
Red Bank, NJ 07701 


European Advertising Sales Representatives: 


Mr. Fritz Krusebecker 
McGraw-Hill Publishing Co. 
Liebigstrasse 27C 

D-60090 Frankfurt/Main 1 
West Germany 

72 01 B1 


Mrs. Marla Sarmiento 
Pedro Teixeira 8, Off. 320 
Iberla Mart 1 

Madrid 4, Spain 

45 52 891 


Mr. Andrew Karnig 

Andrew Karnig & Associates 
Kungsholmsgatan 10 

112 27 Stockholm, Sweden 
08 51 68 70 


Mr. Hans Csokor 
Publimedia 
Reisnerstrasse 61 
A-1037 Vienna, Austria 


Mrs. Gurit Gepner 
McGraw-Hill Publishing Co. 
115 Yosephtal St. London W1X 3RA 
Bat Yam, Israel England 

866 561 321 39 01 493 1451 


Mr. Ello Gonzaga 
McGraw-Hill Publishing Co. 
Via Baracchinl 1 

20123 Milan, Italy 

86 90 617 


Far East/Pacific 

Seavex Ltd. 

05-49/50 Tanglin Shopping Center 
19 Tanglin Rd. Singapore 1024 
Republic of Singapore 


Mr. Michael Sales 
McGraw-Hill Publishing Co. 
17 rue Georges Bizet 

F 75116 Paris 

France 

720 33 42 


Mr. Siman Smith 
McGraw-Hill Publishing Co. 
34 Dover St. 


Seavex, Ltd, 
Room 102, Yu Yuet Lal Bldg. 
43-55 Wyndham St. Central 
Hong Kong 
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THE LEADING EDGE IN PRINTERS 


Finally, there's one full family of printers that covers every business or word processing application— 
all from C. Itoh, a company known for packing more product into less price; and all distributed 
exclusively by Leading Edge, a company known for searching out and providing that very thing, 
Which means that one call to one source can get you any printer, any time you need it. for any purpose. 
All backed by a full years warranty from Leading Edge. [Try that оп any other line of printers.) 


IHE PROS. 


The Prowriters: business printers- and more. The "more" is a dot-matrix process with more dots. It gives you denser, 
correspondence quality copy las opposed to business quality copy. which looks like a bad job of spray-painting]. 
Prowriter : 120 cps. 80 columns dot matrix compresse to 136. 10" carriage. Parallel or serial interface. 
Prowriter 2: Same as Prowriter, except 15" carriage allows full 136 columns in normal print mode. 

Parallel or serial interface. 


Ш b. 


THE STAR. 


The Starwriter Е-10, In short lor more precisely. in a sleek 6” high. 30-pound unit) it gives you more 
of just about everything —except bulk and noise —than any other printer in its price range. Its a 40 cps letter-quality 
daisy -wheel with a bunch of built-in functions to simplify and speed up word processing. 
It plugs into almost any micro on the market, serial or parallel. 


IHE MASIER. 


The Printmaster F-10. Does all che same good stuff as the Starwriter except, at 55 cps, the Master does it faster. 


/ \ 


Distributed Exclusively by Leading Edge Products, Inc, 225 Turnpike Street, Canton, Massachusetts 02021. 
Cull: toll-free 1-900-343-6933. or in Massachusetts call collect (617) 828-8150. Telex 951-624. 
Circle 263 on Inquiry card. 


` All Radio Shack 
Color Computers Cut 5 


00 


Take Your Pick 
And Save Big! 


- 


EN g 


mart art Inv ment. Radio Shack's popular TRS-80 Color E e. Simple, one-line "v 
Comer sow on sale. You can get this complete, versa- incredible d rawings, designs, business and engineerir 
ile system wit а 16K-byte memory and Standard Color charts, e even animation with. color, music and sound effec: 
BASIC language for only $299. 95 (Cat. No. 26-3004, ree. Our wear 1t оа! manuals (included) qt 
$399.95). It's the affordable op A oye family to start you how. An ve offer the advanced program 
| computing! Editor! semble 1a Program Pak™ cartridge for sp 
ner's Dream. i you want to create high- applicatio 
| | sele a sale-priced TRS-80 Ex panda ole. There's a bu ult іп RS-232C seria 
BASIC. па 16K memory 300- baud cassete port an and = RC M port. Thr 


915-0 


Comput | Extended н 
or $399.95 (263002, reg. $499.95) or 32K memory for сап add disk drives, a printer, our new color р 
5549.95 (26-3003, reg. $649.95). ve | =" Ё  graphi р ; tablet digitizer Sri pe and ot 
Merit Extended BASIC offers a 256 х 192 screen Meet f ture needs 
resolution, 9-digit accuracy, arrays, editing, tracing, error m Perfect Gift to Give . ... « 0 
nessages. PEEK, POKE and many ot ıer features | a se arious 1R 30 C Olor Comput | | | . 
programme demands. ton t uter Cent , store or participating : 
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A DIVISION OF TANDY CORPC 


ù Ra іні! n rices mi n vary ' al individual жегі ani Ларе 
“ Circle 400 on inquiry саға t 
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